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ABSTRACT: 

A compound of the formula: wherein R is lower alkyl, aryl, arylamino, pyridyl pyrrolyl 
pyrazolopyridyl. quinolyl, or a group of the formula : wherein the symbol of a J™ and dotted line 
is a single bond or a double bond, X is CH or N, and Z is O, S or NH, each of which may have 
suitable substit U ent(s); R is hydrogen or lower alkyl; R is hydrogen or hydroxy, R is lower alkyl 
which may have suitable substituent(s), and R is ar(lower)alkyl which may have suitable 
substituent(s) or pyridyl(lower)alkyl, or R and R are linked together to form benzene-condensed 
lower alkylene; A is an amino acid residue excepting D-Trp, which may have surtable 
substrtuentfsV and Y is bond, lower alkylene or lower alkenylene, and a pharmaceutical^ 
acceptable salt thereof, processes for their preparation and pharmaceutical compositions 
comprising them as active ingredient in association with a pharmaceutically acceptable earner or 
excipient. 
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© Peptide compounds, process for preparation thereof and pharmaceutical composition comprising 
the same. 



© A compound of the formula : 



CM 
< 

00 



Q. 
UJ 




R — Y — CO — A — N — CH — CO — N 



wherein R 1 is lower alkyl, aryi, arylamino, pyridyl, pyrrolyi, pyrazolopyridyl, quinolyl, or a group of the 
formula : 




wherein the symbol of a line and dotted line is a single bond or a double bond, 
X is CH or N, and 
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Z is 0, S or NH, 

each of which may have suitable substituent(s); 
R 2 is hydrogen or lower alkyl; 
R 3 is hydrogen or hydroxy; 

R 4 is lower alkyl which may have suitable substituent(s), and 

rs is ar(lower)alkyl which may have suitable substrtuent(s) or pyndyl(lower)a!kyl. or 

R< and R 5 are linked together to form benzene-condensed lower alkylene; 

A is an amino acid residue excepting D-Trp, which may have suitable substrtuent(s); and 

Y is bond, lower alkylene or lower alkenylene. 

association with a pharmaceutical ly acceptable carrier or excipient 
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PEPTIDE COMPOUNDS, PROCESSES FOR PREPARATION THEREOF AND PHARMACEUTICAL COMPOSI- 
TION COMPRISING THE SAME 

The present invention relates to new peptide compounds and pharmaceutically acceptable salt thereof. 

More particularly, it relates to new peptide compounds and pharmaceutically acceptable salts thereof 
which have pharmacological activities such as tachykinin antagonism, especially substance P antagonism, 
neurokinin A antagonism, neurokinin B antagonism, and the like, to processes for preparation thereof, to 
5 pharmaceutical composition comprising the same, and to a use of the same as a medicament. 

One object of the present invention is to provide new and useful peptide compounds and pharmaceub- 
cally acceptable salts thereof which have pharmacological activities such as tachykinin antagonism, 
especially substance P antagonism, neurokinin A antagonism, neurokinin B antagonism, and the like. 

Another object of the present invention is to provide processes for the preparation of said peptide 

10 compounds and salts thereof. 

A further object of the present invention is to provide a pharmaceutical composition comprising, as an 
active ingredient, said peptide compounds and pharmaceutically acceptable salts thereof. 

Still further object of the present invention is to provide a use of said peptide compound or a 
pharmaceutical^ acceptable salt thereof as tachykinin antagonist, especially substance P antagonist 
,« neurokinin A antagonist or neurokinin B antagonist, useful for treating or preventing tachykinin mediated 
diseases for example, respiratory diseases such as asthma, rhinitis, cough, expectoration, and the like, 
ophthalmic diseases such as conjunctivitis, vernal conjunctivitis, and the like; cutaneous diseases such as 
contact dermatitis, atopic dermatitis, urticaria, and other eczematoid dermatitis, and the Hke: .nflammatory 
diseases such as rheumatoid arthritis, and the like; pains or aches (e.g.. migraine, headache, toothache. 

20 cancerous pain, etc.); and the like in human being or animals. • 

The object compounds of the present invention can be represented by the following general formula (I). 



T P 

R X — Y — CO — A — N — CH — CO — N ^ c 

^ IT 




35 



wherein R 1 is lower alkyl, aryl, arylamino, pyridyl, pyrrolyl, pyrazolopyridyl, quinolyl, or a group of the 
formula : 



40 




45 



50 



wherein the symbol of a line and dotted line is a single bond or a double bond, 
X is CH or N, and 
Z is 0, S or NH, 

each of which may have suitable substituent(s); 
R 2 is hydrogen or lower alkyl; 
R 3 is hydrogen or hydroxy; 

R* is lower alkyl which may have suitable substituent(s), and 

R* is ar(lower)alkyl which may have suitable substituent(s) or pyridyl(lower)alkyi, or 

R+ and R 5 are linked together to form benzene-condensed lower aikylene; 

A is an amino acid residue excepting D-Trp. which may have suitable substituent(s); and 
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Y is bond, lower alkylene or lower alkenylene. 

According to the present invention, the new peptide compounds (1) can be prepared by processes 
which are illustrated in the following schemes. 

Process 1 



70 




CB — CO — N 



R - Y - COOH 
(III) 

or its reactive derivative 
at the carboxy group or 
a salt thereof 



20 



25 



30 



35 



(ID 

or its reactive derivative 
at the amino group or 
a salt thereof 




(I) 

or a salt thereof 



40 Process 2 



45 



50 



55 




(I-a) 
or a salt thereof 



L - R 



a 
(IV) 



4 



EP 0 394 989 A2 



w 



15 





-Y — CO — A — N — CH — CO — N 



or a salt thereof 



20 



25 



30 



35 



40 



Process 3 



45 



50 





Elimination of 
r 2 CH 2 4 the carboxy 

] I / R protective group 
Y — CO — A — N — CH — CO — N ^ 5 



k 

(I-c) 
or a salt thereof 




55 



or a salt thereof 
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Process 4 



70 



15 



20 



25 



30 




(I-d) 
or a salt thereof 



R" 




R 2 CH. 



Amidation 



j^jj— — CO — A — N — CH — CO N 



35 



(I-e) 
or a salt thereof 



45 



50 



Process 5 



R — Y — CO — A 




Oxidation 



56 



(i-f) 
or a salt thereof 
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70 



15 




Y — CO — — N — CH CO N 



d-g) 

or a salt thereof 



Process 6 



20 



25 



30 



R 1 — Y CO — A 




Introduction of the 
amino, hydroxy and/ or 
carboxy protective 



(I-h) 

or its reactive derivative at the 
35 amino, hydroxy and/or carboxy group 
or a salt thereof 



45 



50 




R 2 CH~ 

— y — CO — A d — N — CH CO N ^ ^ 5 



R 
R L 



(I-i) 
or a salt thereof 



55 
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Process # 




R — Y- — CO A 



-N — CH — CO — N 



R 



MaN 



3 
(V) 



(i) 



(I-j) 
or a salt thereof 




■N — CH — CO — N 



(VI) 

or a salt thereof 



Hydrogenation 
(ii) 




2 I 

R CH- 4 

1 1 ^ 
— N — CH — CO — N c 

g " R 



(I-k) 
or a salt thereof 
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Process 8 



R — Y — CO — A 




Elimination of the amino 
hydroxy and/or carboxy 
protective group 



(I-i) 
or a salt thereof 




R l Y CO — A — N — CH — CO — N 

c 



Process 9 



(I-h) 
or a salt thereof 




R 1 _Y — CO — — CH — CO N 



MbSR 
(VI) 



(I-k) 
or a salt thereof 



9 



EP 0 394 989 A2 



R 1 — Y — CO — Aj- 




or a salt thereof 



Process 10 



Or? 




t — N — CH — CO — N 



Elimination of the 
amino protective 
group 



(I-m) 
or a salt thereof 





.0 — A — N — CH— CO — N 



(I-a) 
or a salt thereof 
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Process 11 



15 



20 



25 



30 



35 



40 



45 



50 




y — CO — A — N — CH — CO— 



Elimination of 
the hydroxy 
protective group 



(I-n) 
or a salt thereof 




55 



(I-o) 
or a salt thereof 

wherein R\ R 2 , R 3 . R 4 . R 5 . A, X and Y are each as defined above, 
H A a is protected hydroxy (lower)a)ky!, 
Rj is hydroxy(lower)alkyl, 

R* is lower alkyl which may have suitable substrtuent(s), 
Rg is protected carboxy(iower)alkyl, 

is carboxy(iower)alkyl, . ^^.^ 

RS is carbamoyKlower)aikyl which may have suitable substrtuent(s), 

R| is amino protective group, 
R 9 is lower alkyl, 

A a is an amino acid residue containing a thio, 

a te an amino acid residue containing a suffinyl or suifonyl, 

::=ssss==£= — 

A, is an amino acid residue containing an azido. 

A n is an amino acid residue containing an ammo, 

a! is an amino acid residue containing a protected hydroxy, 

A, is an amino acid residue containing lower alkyltn.o, 

L is an acid residue, and 

M a and M b are each an alkaline metal gnd ^ be prepared by the 

^^ST^I^S -*» acids and their residues when shown b y such 
abbreviations are meant to be L-configured compounds and res.dues. 
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20 



25 



«c sa« .no Mud. an acid add.cn -^"^^^K.nate. Mc). an incganic acid 
m aleale. «..ta. methanesulfonae. ben2e^«w»K- <°™*J ^ ^ „,,„»„« an an,,™ acO 

, eg. arginina, aspan,c acid. gMam.c and. *1 « » ™U » ium ^ ^ 

detail as follows. ' nreferablv 1 to 4 carbon atom(s), unless otherwise 

The term "lower" is intended to mean 1 to 6, preferably 

indicated. . , . _ . . . or branched 0 ne such as methyl, ethyl, propyl, isopropyl. 

Suitable "lower alkyl" may mclude a most preferred one is methyl. 

, 5 butyl, isobutyl. tert-butyl, phenyl, tolyl, xylyl. mesityl. cumenyl. 

Suitable "aryl" and the aryl moiety of arylammo may ^ ^ js pheny| 

naphtyl. and the like, in which the prefaced one s c e ^ J M methyten e. ethylene. 

JSTSffM^ — • - d the ,ike - in wh,ch * e 

p ^ e £^^^ and may include " ytene> pr ^ 

penylene. and the like, in which the preferrec ■ «» » bjvatenl residue derjved from an amino acid 

P suitable "an amino acid residue except ng^ ^ ™^ V or L - a.anine (Ala), ^-alanine tfM* D- or 
excepting D-Trp, and such amino aac may Gly), ^ ^ or L . leonine (Thr). 

L-valine (Val). D- or L- leucine 0 ^ 0 j! U ^ r l phenylalanine (Phe). L-tryptophan (Trp) D- or L- 

D- or L-cysteine (Cys). D- or L- (Pro (OH)) such as 3-hydroxyprol.ne (Prc- 

tvrosine (Tyr). D- or L- proline (Pro). D- or L- h y dr °^ pr °P'" B rh l >fvl c acid (Azt). D- or L- thioproline (Tpr), 
tm^ ^^e (Pro [4 OH)). (Pro(4NH 2 )>. D- or 

D- or L-aminoproline (Pro(NH 2 )) such » ^"T*^^ l^V r> or L-glutamic acid (Glu). D- or L- 
L- wroglutamic acid ( P G.u). D- or L- 2-a«b *nc £ w (Lys) , D . or L 

asparti'acid (Asp). 0- or L- glutam-n • ^ J^^^ or L . hy droxypipendinecarboxy.ic ac.d 
arginine (Arg). D- or L- histdine (H.s), D- or L omrth ne (U . ^ as 3. 

such as S-hydroxypiperidine-2-carboxy c ^ ^ ^ wnich are amino, hydroxy. th,ol 

toproline (Pro(3SH)) and 4-mercaptoprol.ne ' ^^ e h ° s ™ ent(s) . Said suitable substituent(s) may 
or'carboxy groups, may be s ^^^ 

include acyl such as carbamoyl. " (e .g. benzyloxycarbonyl. etc.). lower alkylsul- 

2 2.2-trichloroethoxycarbonyl. etc.), ar *J ho „ a J ethoxyalyl, etc.). arylsulfonyl (e.g.. 
Ly. (e.g., mesyl ethy.sulfonyl, etc.), ^ZleZ^c^Xl o.lSrobenzyloxycarbonyl. etc.). 
ohenylsulfonyl, tolylsulfonyl. etc.). haloar(lower)alkoxycari Dony 1 9 alkoxycar . 
Slowi)a.kanoyl (e.g.. aScarbonyl,-a.any. (e.g., N-t- 

bonylglycy. (e.g.. N «^£SlW^ N.N-dimethylaminoacetyl. N£ 

butoxycarbonyl-^-alanyl. etc.), *^. (lw "2r^ etc.). carboxyalyl. mor- 

diethylaminoacetyl. N^dimethy^.nopropK,ny.. aminopropionyl. etc.). N-ar( to wer)- 

pholinocarbonyl. amino(lower)a.kanoyl l**"™^^^, etc >" thre ° ny '' ""T 
a.koxycarbonyteminottoweoamanoy. «b» ^ ^ N , ower alka noylthreony. (e.g.. N-acetylthreony . 
ycarbonylthreonyl (e.g. N-t-butoxycarbony^nyl. f c ' a onylarnino(lovve r)alkanoyl (e.g., N-t- 

; to ) N-lower alkox y carbonyl(lower)alkyl-N-lowe ^IkoxycarDO ry N . ar(lower)a)koxycarb on y l-0-ar- 
So^rbonylmemyl-N-t-butox^ ^ ^.^y,, MM- 

(,ower)al k yl-^lutamyl l ' H ? , £*^^ ete >- ^ al - 

alkoxycarbonyl^Oower^ ca rboxymethyi, etc.). morpholino. glyc.no 

ky. (e.g.. methyl, ethyl, t-butyl. ^J?*;?*^ 

amide threonine amide. N -glutam.no ^ phenethyl. etc.). trihaMlowe^alkyl (e.g 

alkylamino (e.g. dimethy.ammo. ec), ^^'j^ ethoxycarbonyh 

STTrS SgU - in the « of a. In case that such 
amino acid contain a thio. it may be its sulfoxide or ^'tona carboxypropyl. and the like. 



30 



35 



40 



50 



55 



12 



EP 0 394 989 A2 



ester, tert-butyl ester, etc.). and the like sub stituent<s)- may include carbamoyl(lower)- 

Suitable "carbamoyl(lower)alkyl wh.ch may have su, ^ b ^7^ 0 i lower)a lkyl having suitable 
s a lk y, (e. g .. carbamoy.methyl, ^^^^X^^^' 

substituenKs) such as lower a,k V 1 ^°f^ ) n a ^™ me ^ y , cart)ar no y lm e thyl, aminoethylcarbarnoyl- 
etc), amtno(lower)alkylcarbamoyl(lower)alk y (e^ dimethylaminomethylcarbamoyl- 
methyl etc.). lower alkylamino(lower)alkylcarbamoyl(lower)alkyi (e.g. 

methyl, dimethylaminoethylcarbamoylrnethyl. etc.). wdtteWJ., conven tional group, which 

ro Suitable "lower alkyl which may ^'^^S Protected carboxyOowerJalkyl. carbamoyl- 

(loweflalkyl which may have surtable .^ b ^ ent ( s • J*^ ^ ^ hydroxydowerjalkyl (e.g.. 

SS5SSS ^SS=SU!SS — (e - 9 - acety,ox " 

75 y6t tiSbi £ Sacid residue containing a thio" means a biva,ent residue derived from an amino acid 
containing a thio. and may include Tpr. Met, and I the hke. resjdue derjved from 

„ ^?=^sr : zz'^Z^ u «*, ™* - « 

» ^sS^t'^r^ c™»ing - «*»■ TO in** ■ " " 

curh as ProttNH?), and the like. 

^'^«f-S<^'M- ™« **«*• WW**"-* «„^..».»l. «^-*-h* «. « 



20 



25 



45 like. 

Suitable group of the formula : 

R 4 

-N . 



55 



2-isoindolinyl. 1 ,2,3,4-tetrahydroqu, nolm-1-yl. J> AJ^™^^^^ hydroxypropyl. and the like. 
Suitable -hydroxydowe^alky ^^J^^m^ hydroxy(.ower)aiky.. in which the 

M rj^^^ such - acyi (e 9 - acetyl - etc) - " may 
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70 



75 



bonyl,t-butoxycarbonyl ; etc >' an ^ R2 R3 R * R s A and Y are as follows. 

Particularly, the preferred embodiments of R , R , n , n , n , m cuiu cu 

R 1 is lower alkyl (e.g. isopentyl, etc.); «,hefitnpntf«rt selected from hydroxy, lower 

yphenyl. N,N-dimethylaminophenyl, etc.); 
arylamino (e.g. anilino, etc.); 
pyridyl; 



20 pyrrolyl; 

pyrazolopyridyl; 

quinolyl; 

benzofuryl; 

indazolyl; 
25 benzothienyl; 

a group of the formula : 



30 




1« 



35 wherein R 6 is hydrogen; or 

lower alkoxycarbonyl (e.g. t-butoxycarbonyl, etc.); 
or a group of the formula : 



40 



50 



45 

wherein R 6 is hydrogen; 

lower alkyl (e.g. methyl, isopropyt, etc.); 

N,N-di(lower)alkylamino(lower)alkyl (e.g. N,N-dimethylam.noethyl, etc.); 

N,N-di(loweW^^ «■* N.NKiimethy.aminoethy.carbamoy.methy., 

etc.); and 
R 7 is hydrogen; 
55 hydroxy; 

halogen (e.g. chloro, etc.); 
lower alkyl (e.g. methyl, etc.); 
lower alkoxy (e.g. methoxy, etc.); or 
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70 



75 



20 



25 



30 



35 



N.N-di lower)alkylamino (e.g. N.N-dimethylamino, etc.); 

R 2 is hydrogen; or 

lower alkyl (e.g. mettiyl, etc.); 

R 3 is hydrogen; or 

hydroxy; 

R* is lower alkyl (e.g. methyl, etc.); 

SUSrl-yMlo^lalkyl such >* l-*wl*t««»" ™™ « « » «Ph-*»»>*<' <»» 

trifluoromethyibenzyl, etc.); or 

U-(hydroxy and lower aikoxycarbonylamino substituted lower alkanoyl)omrth.ne, etc.], etc., 



more preferably 

40 



45 



50 



55 
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Pro, D-Pro, Pro(40H), Gly, Ser, Asn, Aib, Azt, 
Tpr, Asp, Lys, Met, Thr, Ala, Orn, OH 
Tpr(O) , Tpr(0 2 ) , Pro( AOCH^O^) , A 
Pro(40Ms), Pro(4NH 2 ), * H f 

Pro(4NHC0CO 2 Et), Pro( 40CONH.,) , Asp(OBzl), 

I — Gln-NHBu** Bt 2 H(CH 2 ) 2 C(> -| 

' Tvs(Z) LyS ' 

Asp > LysiZ), 

^ CH 2 C0 2 BU 

Boc-Thr-, Ac-Thr p COCH-jN ^ ^ 

, L ys, Lys, Lys 

r~\ 

Lys , Pro(40Ac), Pro(4NHCOCH 2 NBZ) / 

Pro(4NHCOCH 2N H 2 ) , Prol 4NHCO(CH 2 ) .CHCO.Bzl) , 

NHZ 

Pro( 4NHCO(CH 2 ) 2 CHC0 2 H) , Pro( 4NHC0( CH,) .CO.H) , 

Pro(4 N HCOC0 2 H), Pro(40Ts), Pro( 4SMe) , ^Jro( 40Me) , 

|-Thr-NH 2 p^C 0 

Ser(Bzl), Lys(CJl-Z), Asp , Asp 

, * m Boc-^Ala— i 
p-Gly-NH 2 J 

I sp , SerlB^), Orn(Z), ^ys, 

Boc-Gly-. Boc-Thr-j 

Lys, Oin, 
Pro( 4NHCOCH( CH 2 ) 2 C0 2 BZ1 , Ac-Thr-| 

NHZ orn ' 
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70 



15 



20 



25 



H-PAla-. H-Gly-i 

iys, iys, Pro(40CH 2 C0 2 H), 

Pro(4NHCOCH(CH-) 2 C0 2 H), Pro(4NHMs), 

1 

NH 2 

Pro(4NHCO(CH 2 ) 2 NEt 2 ), Pro( 40CH 2 C0 2 Et) or 
j-CO(CH 2 ) 2 C0 2 H 
Orn ; and 



V*eT£\e n e-(e.g. methylene, ethylene, trimethylene, etc.); or 

,0W ^C^£ , ^*^ compound (,) " exp,ained in detai ' in the M9 ' 



30 



35 



40 



45 



carboxy group or a salt thereof. compound (II) may include Schiff s base type 

Suitable reactive derivative at the ammo ^^^e^n J ^ compound (II) with a carbonyl 
imino or its tautomeric enamine type .somer formed by ^ re action of the compound 
compound such as aldehyde, ketone^ the hke a^s ^ mono{tnmethylsilyl) 

* of »e impound (,.) w*h phosphors 

t ^^S^Ci^O0 -d its reactve deriva«ve can be referred to the ones as exemplified 

acid anhydride, an activated amide, an -J^f^J^J^Si within acid such as substituted 
derivatives may be an acid chlonde; an ^.^TrJSc acTdiphenylphosphoric acid, dibenzyl- 
phosphoric acid [e.g. <W*rt*°^ acid, thiosulfuric 

'phosphoric acid. ^^TZ^Si SfiSZ** carboxy.ic acid [e.g. acetic acid, 
acid, sulfuric acid, sulfon.c acid [e.g. methan ^^^J^'JjL^^ isop entanoic acid. 2-ethylbutync 
propionic add. butyric acid, isobutync PJj* ^J^JSc ac id. etc.]; a symmetrica, acid 
acid, trichloroacetic acid, etc.] or ^Ub«IIb. dimethylpyrazole, triazole or 

anhydride; an activated amide 

tetrazole; or an activated ester [e.g. f^T^r 2 -Winitrophenyl ester, trichlorophenyl 

2 ft = CH-] ester, vinyl ester. V^^^ t ^^XS^^. phenyl thioester. p-nitropheny. 
ester, pentachlorophenyl ester. ^'^^ piperidyl ester. 8K,uino. y l 

thioester. r^resyl thioester, carboxymethyl ^''^ l-hydroxy-2-(lH)- 
thioester. etc.], or an ester with a N-hydraxy c 2^ I ^^ iH U»Wa^ etc.], and the like. 

* - " ° f - — m 

salts of the corned (...) ^^Z^^S^ 
metal salt [e.g. sodium salt. f^^^^J^S^^ tnet^ylamine sa.t. pyridine sa.t. 

, -* or the ,ike ' ^ d 30 acid 

addition salt as exemplified for the compound ("J- h water) [e . g . methanol, 

-ZT^^ ^ ^ ** 
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w 



15 



adverser UMK. ft. reae»or, Th«e 7"'*^^ ^ 2d torn or Hs »« .om,. » ™»o«on » 
,„ ws mctlon. *»" » compound <"> * cmjenslr^ agem such as N.N«iicy<*> 

hexvlcarbodiimide; N-cycionexyi mu H w -riiisoDroDvlcarbodiimide; N-ethyl-N -{3- 

d^inocyclohexyOca^diirnide; N,N f^^^SS^ penta.ethyteneketane-N- 
di m ethylaminopropyl)carbodiin,de. N N -^^^^e 32 tioxy-1-chloroethylene; tria.kyl 
cyclohexylimine; aP*""*""*^^ oxychkide (phosphoryl chioride); 

phosphite; ethyl polyphosphate; .sopropyl polyph osphate phosp ho y ^ ha|Qformate 

phosphorus trichloride; dipheny. P 1 ™*"*^^ 2 «thyl-7-hydroxybenzisox- 

rea ethyl chloroformate. .sopropyl chloroformate etc.] m P" ^ ^ benzotriazol-1-yl-oxy-tris- 
Sum saft; 2-ethy.-5- <m -su. f o P ^ 

(dimethyiaminohphosphoniumhexafluorophosphate tf£ N , N ^™thylformamide with thionyl 



20 warming. 



Process 2 



25 



30 



35 



The object compound „-» P— "V — • - « " * - 

etc.). or the like. h ^ dioxa ne. dimethyl sulfoxide, dimethytfor- 

The present reaction is usually earned ou t m ^ ^ ^ ofuran , or othe r solvent which does 
mamide. diethylamide, it ^ also be used as a so.vent. 

^TerSon temperature is not critic*, and the reaction is usua.iy earned out under cooling, at ambient 
^T^reZT^^s, within its scope, the case that the hydroxy group on A is reacted during 
the reaction or at the post-treating step of the present process. 



40 



45 



50 



Process 3 



55 



"■n. ^iect compound (l-d) or a sa.t thereof can be prepared by subject the compound (,-c) or a s,t 
thereof to elimination reaction of the carboxy P«*^""* used in the elimination reaction of the 
ln the present e.imination ^* , | ^ 0 ^^£^ using Lewis acid. etc. are 
carboxy protective grouper ^P' 6 ^™ 1 ^^ it ^'be e.iminated by hydrolysis or eliminafon 
applicable. When the carboxy P«^S^^^ P resence of 3 baSe w a * L 
using Lewis acid. The hydrolys.s « P refera "^ n a ™ ° ni c base such as alkali metal hydroxide (e.g. sod.um 
Suitable base may include, for example an '"^^f^^ , magn esium hydroxide, calcium 
hydroxide, potassium hydroxide caLnate, etc.). alkaHne earth 
hydroxide, etc.). alkali metal carbonate^. urn carbo ^ P ^ (<j g ^ 

metal carbonate (e.g. magnesium carbonate .^'^ ' sodium aceta te, potassium acetate, 

bicarbonate, potassium bicarbonate, etc.). alkal. metd * 9 jum pn0 sphate. etc.). alkali metal 
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70 



75 



20 



25 



diazabicyclotSAOlundecene-B or the -ike. ™e hydrCysis using a base is often «W out in water or a 

^^-^"^^^■^ rr r propionic acid " etc) and 8,1 

inorganic acid (e.g. hydrochloric acid, hydrobromic acid. mjxed 3^ 1nere of. 

Lev«s acid such as boron trihalide (e.g. 7" *f ^ tin tetrabromide, 

titanium tetrachloride, titanium tetrabrom.de, etc }™ m *™ de (e.g. w 11 Wch . 
etc.). aluminum halide (e.g. aluminum cMonde. — ' ta *^2SJ c«J o!l h th. 

solvents may be used as a mixture thereof. elimination of the protective group such as halo- 

us in, . comMM d a ™« (e.g. »«. » nc ™'^;*' " acid (e .g. BC e«c acid, propionic 

si^rirr^^ss: * - — - - • — 

^^.Ce:™^™"^ _ftn 1S „*».» ca*d C „•» a, 
temperature or under warming. the amin0 hydroxy and/or 



30 



35 



40 



45 



50 



process. 
Process 4 



55 



The obiect compound (.-e) or a s,t thereof can b. prepared by subjecting the compound (.-d) or its 
reactive derivative at the carboxy group or a salt * e ™"°~™. M amine whic h may have suitable 
The amidating agent to be used in ft. P= (e.g.. aminomethyl. 

,ik8 Suteb ,e reactive derivative at the carboxy group of the compound (.-d) e»n be referred to the ones as 
exemplified for the compound (III) in Process 1. therefore the 

-is r« — r^r. ~,L=w«-o^ 9 „, . . - 

P^««.I»^^^"^". , *T^2Ir^^* add.chlorop.racs«c add. 
(,. g . perbenzoic acid. m -chlo,op*« ^ J**?™^ w^W™ poorf*. hydrogen 

an alkali or an alkaline earth metal salt thereof. , wupn Honal solvent which does not adversely 
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^ictTt^ure is not critica. and the reason is preferabiy earned out under coding to at 

ambient temperature. 



Process 6 



10 



15 



20 



25 



30 



the amino, hydroxy and/or carboxy P^^J same manner „ Process 1. and therefore the 

JZ — - to to 

^elTent I^SS^t scope, the case that the amino group on R' is reacted dunng 
the reaction or at the post-treating step of the present process. 

Process 7-(i) 

The ^ « o, a », _ - t. p^d -V »» M - • - 

-res '* ss srs*. » — » — - — — 8 » — 

Process 7-fii) 



35 



40 



Process 8 



. M or . thereof can be prepared by subjecting the compound (l-i) or a salt 
Wnpercu™. «,] <* Ms r»*on n to r^ lo^^.^'^—^ 



for R 
Process 9 



50 



55 



The object compound <K, or a sait thereof can be prepared by reacting the compound or a s,t 
^tetaSronTraSy -ried out in a convention^ sofvent such as N.N-dimethyiformamide or any 



Process 10 
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The object compound (l-a) or a salt thereof can be prepared by subjecting the compound (.-m, or a salt 
temtrature. etc.] of this reaction are to be referred to those as explaned .n Process 3. 



10 



15 



30 



35 



40 



P rocess 11 

object compound (i-o) or a salt thereof can be prepared by subjecting the compound (i-n) or a satt 

respiratory diseases sue* as aflhma, " S ZZ* to™***- >»> 

„ crtundMfcy™.! conies, and the diseases such as 

r^r^.xr^ — • — ■* -* - - 

pr^ng ophMmle diseases su* as ^^ ve * S ^^ te ,;fiZS.r, d«»ses su* a. 
ulcer, ulcerative colitis. Irritabl. bowel syndrom., ™ ^ Mt*- 

m «»^r^r o?rr~T (1 ., «. — « - - — 

representaliye compounds ol the compound (I) a,, shown in the following. 
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Test Compounds : 

Me 

/ 

(a) 



CO 



CO- (2S,4R)-Pro(40H) -Phe-N ^ 

Bzl 

N'' 
H 



(b) 



^JL o JLco- ( 2S , 4R ) -Pro ( 40H ) -Phe-N 



Me 



Bzl 



Me 



(c) „ CO- (2S,4R) -Pro (40H) -Phe-N ^ 

' " N Bzl 
N' 
H 




Me 

{ d } ^ ^ — $— co ~ ( s } - Azt_:phe ~ N \ 

Bzl 
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Me 

(e) ^ p _<:o-(2R,4R)-Tpr(0)-Phe-N ^ (B-isomer) 

H 



Me 

/ 

( f ) -^-CO- ( 2S , 4R) -Pro( 40H) -Tyr-N ^ 

' 1 Bzl 



H 



HO Me 

(g) — n . ' 



(h) 



^I^JL N JJ-CO- ( 2S , 4R) -Pro ( 40H) -Tyr-N 



Bzl 



Me 

y 

-CO- ( 2S , 4R) -Pro( 40H) -Phe-N ^ 

Bzl 



Me 

CH 2 CONH(CH 2 ) 2 N ^ -HCl 

Me 



1 } t^)L ( CH 2 ) 2 CO- ( 2S , 4R) -Pro ( 40H) -Phe-N 



Me 



Bzl 
Re 



i ) ^^VChSh-CO- ( 2S , 4R) -Pro( 40H) -Phe-N ^ 

^ j Bzl 
N 

Me 

/ 

(k) n — CO- ( 2S,4R) -Pro (40H) -Tyr-N ^ 

H 



(1) ^H-Substance P receptor binding 
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Test Method : 



10 



(a) Crude lung membrane preparation 

homogenized in Mer (025 f ™ M * £L P K remove tw „ dumps * me 

see i'rs^^'i^^^ - - « - 

use. 



75 



20 



(b) 3 H-Substance P binding to preparation membrane 

Fr0Z en crude membrane fr^ns were ^' 
5 mM MnCl 2 . 0.02% BSA, 2 ug/ml chymostalm, ^^^'^ at 4 « c for 3 ' 0 min utes in a final 
nM) was incubated with 100 ul of the membrane prepanbon ^urnjl at 

volume of 500 ul. At the end of the ^^^^\'^^^^^Zb ) under aspiration. The 
6F/B glass filter (pretreated with m M T Ts P H 7 .5 . The radioactive was 

fitters were then washed four times w.th 5 ml of the buffer (50 mM ins . p # 
counted in 5 ml of Aquazol-2 in Packerd scintillat.on counter (Packerd TRI CARB 4530). 



30 



35 
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Test Results : 


Test 
Compounds (0.1 
Hl/ml) 


Inhibition 
(%) 


(a) 


96 


(b) 


99 


(c) 


99 


(d) 


93 


(e) 


100 


(0 


100 


(g) 


98 


(h) 


100 


0) 


98 


0) 


94 


W 


100 



50 



(2) Effect of intratrachea administration on substance P induced bronchoconstnction in guinea-pigs. 



55 



Test Method : 

^nn-Rnn n were immobilized with sodium pentobarbital (10 
Male Hartley strain gumea-pgs we.gh.ng 300-500 g were « m ™°' ventilation. 
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strokes/minutes). Test Compound was suspended in 

intratrachea. 



0.1% methyl cellulose-saline) and administered 



10 



15 



20 



25 



Test Results : 


Test 
Compounds 


EDso 
(mg/kg) 


(a) ^ 


0.072 


W 


0.08 
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adopted by the IUPAC-1UB. 
Ac : acetyl 

Aib : 2-aminoisobutyric acid 
Azt : azetidine-2-carboxylic acid 
Boc : t-butoxycarbonyl 
BSA : bistrimethylsilylacetamide 

Bu ! : t-butyl 
Bz : benzoyl 
Bzl : benzyl 

Bzl(o-F=) : o-fluorobenzyl 
Bzl(m-F) : m-fluorobenzyl 
Bzi(o-CF 3 ) : o-trifluoromethylbenzyl 
DMAP : dimethylaminopyridine 
DMF :dimethylformarnide 
DMSO : dimethylsulfoxide 
Et : ethyl 

HOBT : N-hydroxybenzotnazole 
IPE : isopropyl ether 
Me : methyl 
Ms : mesyl 

NMM : N-methylmorpholine _ 
4N-HC1/DOX : 4N-hydrogen chlonde in 1,4-dioxane 
Pr 1 : isopropyl 
Py(2) : 2-pyridyl 
Su : succinimido 
TEA : triethylamine 
TFA : triftuoroacetic acid 
THF : tetrahydrofuran 
Tpr : thioproline 

Z • benzyloxycarbonyl mmuounds obtained in the following examples are given 

a ZTwS Compounds „ in th« towr. »*>«*«*<• 
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Table 
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15 



20 



25 




30 



Boc-(2S / 4R)-Pro(40H)-?he^^ B2l 



Me 



Boc-l2S,4R)-Pro(40H)-Phe-N^ Bzi 



Me 



HCl.H-U3,4R)-Pro(40H)-Pbe-N^ Bzi 



35 



40 



45 



SO 



55 
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Pi 

J: J 


reparation No. 


Formula 




5 




/Me 

HCl-H-Phe-N 

Bzl . 




10 


5-(D 


Boc-Pro-Phe-N ^ 

Bzl 








Me 








HC1*H-Phe-N <^ 

Bzl 




75 


5-(2) 


Boc-D-Pro-Phe-N ^ 




20 


/ I 


Me 






5-13) 


^,Me 




25 




Boc-Gly-Phe-N ^ 




30 




.Me 

HCl.H-Phe- N ^ B2i 


5-14) 


Me 

Boc-Ser-?he-N<^ 

dZ X 




35 


— 


Me 

HCl.H-Phe-»^ Bzl 




40 


5-(5) 


^,Me 

Boc-Asn-Phe-N \ x 




45 




Me 

- HCl-H-Phe-N\ 






5-16) 


Me 




50 




Boc-Aib-Phe-N\ 
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Preparation No. 


FnTTnula 






* i *>e- ac^ -Pro ( 40H) "OH 

3-(2S/4bJ rxu\twn/ — 


5 


6 |— 


Boc- ( 2S 1 4S)-Pro(^ 






H~(S)-Azt-OH — 




-» — - 


Boc- (S) -Azt-OH . 


10 




Me 

HCl-H-Phe-N 

BZ1 


15 


O \ J- t 


— ' Me 

*nr-(2S 4S)-Pro(40H)-Pbe-N 


20 


I # 


Me 

HCl.H-P*e-< Bzi 




1 **-(2) 


~~ Mp 


25 




Boc-(2S)-Azt-Phe-N 






Me 

HC1*H-Plie-H\ 


30 


8-(3) 


Boc-Tpr-Pbe-N^ 


35 


1 q 


Boc-Tyr-OH 


40 




Boc-Tyr-N^^ 




Boc-Tyr-N^ Bzi 


45 


10 


" ^Me 

B oc-(2S,4R)-Prol40H)-Tyr-N 
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Preparation No. 



11 



12 



13 



14 



15 



Formula 



Boc-US,4R)-Pro(40H)-Phe-N 



Me 



Bzl 



Me 



Boc 



-(2S,4R) -Pro ( 40CONHC0CC1. ) -Phe-N C ^ 



Me 



Boc 



- ( 2S , 4R> -Pro ( 40CONHCOCCl 3 ) -Phe-N C ^ 



Me 



Boc 



-(2S / 4R)-Pro(40CONH 2 )-Pbe-N ^ ^ 



Me 



Boc-(2S / 4R)-Pro(40CONH 2 )-Phe-N ^ ^ 



Me 



HCl-H-(2S f 4R)-Pro(40CONB 2 )-Phe-N ^ ^ 



Boc-(2S f 4R)-Pro(40H)-Pbe-N 



Me 



Bzl 



HCl-H-Phe-N 




Me 



Boc-( 



2S,4R)-Pro(40CH 2 C0 2 Et)-Phe-N ^ Bzi 



,.Me 



Boc-(2S,4R)-Pro(40CH 2 C0 2 Et)-Phe-N ^ | 



HC1 -H- ( 2S , 4R> -Pro( 40CH 2 C0 2 Et ) -Phe-N 



Me 



Bzl 



Me 



Bzl 



Boc-Asp(OBzl)-P^e-N 



Me 



Bzl 
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Formula 



21-H) 



21-12) 



HCl-H-Phe-N 



Me 



Bzl 



Boc-Asp(OBzl)-Phe~N 



Me 



Bzl 



Boc-Asp(OBzl)-P^e-N 



Me 



HCl-H-AsplOBzl)-Phe-N 




Boc-(2S,4R)-Pro(40H)-Phe-N ^ Bal(o _ F) 



HC1 -H- ( 2S , 4R) -Pro I 40H) -Phe-M 



Me 



Bzl(o-F) 



BocUS / 4R)-Prol40H)-Pbe-N 



Me 



Bzl(o-CF 3 ) 



,Me 



HC1 »H-(2S,4R) -Pro ( 40H ) -Phe-N ; 



Bzl(o-CF 3 ] 
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Preparation No. 


Formula 




Me 

Boc-(2S,4R)-Pro(40H)-Phe-N 

Bzl(m-F) 


21-(3) 


^ roe 

HCl-H-(2S,4R)-Pro(40H)-Phe-N 

Bzl(m-F) 




^ Me 
Boc-Pro-Phe-N ^ 

Bzl 


21-(4) 


Me 

HCl-H-Pro-Phe-N . 

^ Bzl 


21-(5) 


Me 

Boc-Phe-N ^ 

^ Bzl(o-F) 


Me 

HCl-H-Phe-N ^ 

^ Bzl(o-F) 


21-16) 


^ Me 

Boc-Phe-N ^ 

^ BzKo-CF^) 


^ Me 
HC1*H-Phe-N . 

Bzl(o-CF 3 ) 


21-(7) 


Me 

Boc-Phe-N ^ 

^ Bzl(m-F) 


Me 

HCl-H-Phe-N^ 

^Bzl(m-F) 


21-{8) 


y Me 
Boc-Ser-Phe-N ^ 

Bzl 


^ Me 

HCl-H-Ser-Phe-N . 

Bzl 
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preparation No. 



Formula 



B ocM2S,4R)-ProUOH)-Tyr- N ^ ^p^* 



2HCl.H-(2S,4K)-Pro(40H)-Tyr- N ^ 



-(2S,4R)-Pro(40H)-Phe-N ^ 



2HC1 • H- ( 2S , 4R) -Pro ( 40H) -Phe-N ^ Q ^ [2) 

' JTcH^OAC 

B oc-(2S,4R)-Pro(40H)-Phe-N^ 



HC1 • H- 1 2S , 4R) -Pro 1 40H) -Phe-< 




Me 



Me 



Me 



Me 



(CH 2 ) 2 OAC 



55 
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Preparation No. 



15 



20 



25 



30 



35 



50 



13-(1) 



23-(2) 



23-I3) 



23-14) 



24 



25-11) 



Formula 



r 



Gln-NHBu 



Boc-Asp-Phe-N 



Me 



Bzl 



P- Gln-NHBu 
| Me 
HCl*H-Asp-Phe-N ^ 

Bzl 



Boc-Lys ( Cl-Z ) -Phe-N 



Me 



Bzl 



HC1 -H-Lys ( Cl-Z) -Phe-N 



Me 



Bzl 



Boc-Lys (Z) -Phe-N 



Me 



Bzl 



HCl-H-Lys(Z) -Phe-N 



Me 



Bzl 



Boc-Orn(Z) -Phe-N 



Me 



Bzl 



HCl-H-Orn(Z) -Phe-N 



Me 



Bzl 



Boc-MePhe-N 



Me 



Bzl 



HCl •H-MePhe-N 



Me 



Bzl 



Boc-Phe-OH 



Boc -Phe-N 



Me 



Bzl(m-F) 



55 
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55 
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[Preparation No. 


Formula 


j 29-11) 


Me 

HCl-H-Phe-N . 

Bzl 


On 

A 

Boc-N J 

CO-Phe-N . 

Bzl 


29-12) 

J i 


HCl-H-MePhe-N 

Bzl 


^ Me 
Boc-Pro-MePhe-N ^ 
I Bzl 




HCl-H-Phe-N . 

^B2l(o-CF 3 ) 




29-(3) 


Boc- ( 2S, 4R) -Pro ( 40H) -Phe-N ^ ^ ^ } 


29-(4) 


/ Me 
HCl-H-Phe-N ^ 
! Bzl(m-F) 


1 / Me 
Boc-(2S,4R)-Pro(40H)-Phe-N 




29-(5) 


Me 

BZI(O-F) 


^Me 

Boc-(2S,4R)-Pro(40H)-Phe-N ^ bz1(q _ f) 
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Preparation No. 


Formula 




^ Me 
Boc-Tyr-N v. 

CH ? Py(2) 


30-11) 


Me 

Boc-(2S,4R)-Pro(40H)-Tyr-N ^ CH2 p y(2 ) 




Me 

Boc-Phe-N 

CH ? Py(2) 


30-(2) 


^ Me 

3oc-(2S,4R)-Pro(40H)-Phe-N ^ eg p y (2) 


30-(3) , 
31 


(CH 2 )OAc 

Boc-Phe-N 

Bzl 


^ {CH 2 ) 2 OAc 
Boc-(2S,4R)-Pro(40H)-Phe-N\ Bzl 

" ^ Me " 

Boc-Asp-Phe-N ^ 

Bzl 


r- Gln-NHBu 1 

1 / Me 
Boc-Asp-Phe-N . 

^ Bzl 


32 


^(CH 2 ) 2 OH 1 
Boc-Phe-N \ 

Bzl 


^ (CH 2 ) 2 OAc 
Boc-Phe-N v. 

Bzl — 


33 


Me 

Z-Ser(Bu fc )-MePhe-N. 

I U7 "1 


. Me 

H-Ser(Bu )-MePhe-N ^ 

Bzl 


34 


Boc- ( 2S , 4R) -Pro ( 40H ) -OH 


BOC- ( 2S , 4R) -Pro I 40Me ) -OH 
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Example No. 


Formula 






Me 

Boc-(2S,4R)-Pro(40H) -Phe-N ^ 

Bsl 


1 


gj-^CO- { 2S , 4R ) -Pro ( 40H ) -Phe-N ^ ^ 

w - _ 




Boc-(2S,4R)-Pro(40H)-Phe-N ^ ^ 


2 

! 


(oI^-CO- ( 2S , 4R) -Pro ( 40H) -Phe-N ^ ^ 

H 




3 


Me 

Boc- (2S,4R)-Pro(40H) -Phe-N ^ ^ 


- { n ) / Me j 
^CHSS?0-(2 S/ 4R)-Pro(40H)-Phe-N 


4 


/ Me 

HC1 -H- ( 2S , 4R) -Pro ( 40H) -Phe-N ^ ^ 


Me 

^-^CH^O- ( 2S , 4R) -Pro ( 40H ) -Phe-< ^ 

H ■ 


5 


HC1 -H- ( 2S , 4R) -Pro ( 40H) -Phe-N ^ ^ 


1 

l9J-CH 2 CO- ( 2S , 4R) -Pro ( 4QH ) -Phe-N 
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Example No. 



6-11) 



Formula 



Boc-Pro-Phe-N 



Me 



Bzl 



CO-Pro-Phe-N 



Me 



Bzl 



6-12) 



6-(3) 



6-C4) 



6-{5) 



Boc-D-Pro-Phe-N 



Me 



Bzl 



CO-D-Pro-Phe-N 



Me 



Bzl 



H 



Boc-Gly-Phe-N 



Me 



Bzl 



Me 

or r o - 31 ^- phe - N ' Bz i 



H 



Boc-Ser-Phe-N 



Me 



Bzl 



®7 



CO-Ser-?he-N 



Me 



Bzl 



H 



Boc-Asn-Phe-N 



Me 



Bzl 



CO-Asn-Pbe-N 



Me 



Bzl 



39 



EP 0 394 989 A2 



Example No. 


Formula 




Boo-Mb-Phe-N ^ 

Bzl 


6-16) 


j*m A "> i "W T") V\ « M 

(PXT " Bzl 

H . 

^ Me 

Boc-(2S,4R)-Pro(40H)-Phe-N ^ ^ 


7-U) 

1 


— " Me™ 

L§XnL CO -{ 2S, 4R) -Pro( 40H)-Phe-N ^ ^ 


7-(2) 


/ Me 

Boc-Pro-Phe-N ^ 

Bzl 


(Oj^LcO-Pro-Phe-N ^ 

H 


3 


Boc-Pro-Phe-N v 

B2l 


1^ (trans) / we 
13JLCH=CHCO-Pro-Phe-N ^ 

Bzl 


9-(l) 


Me 

HCl-H-(2S,4R)-Pro(40H)-Phe-N ^ ^ 


x Me 

C§X ( CH 2 ) 2 C0- ( 2S , 4R) -Pro ( 40H ) -Phe-N ^ ^ 


9-(2) 


y Me 

HCl-H-(2S,4R)-Pro(40H)-Phe-N ^ ^ 


(Oj_ ( CH 2 ) ,C0- ( 2S , 4R) -Pro ( 40H) -Phe-N^^ 
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E 




Formula 


5 




HC1 -H- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ^ ^ 


70 


9-(3) 


" ~ ^Me 

(0)_NHCH 2 CO- ( 2S , 4R) -Pro ( 4DH) -Phe-N ^ ^ 






" Ma 

HCl-H-(2S,4R)-Pro(40H)-Phe-N ^ ^ 


15 


9-(4) 


— — ^ Me 
HO-jgj-j-^CO- ( 2S , 4R) -Pro ( 40H) -Phe-N ^ ^ 

H 


20 




HC1 • H- ( 2S , 4R) ^ro 1 40H ) -Phe-N ^ ^ 


25 


9-(5) 


^ Me 

(T]LcO-(2S / 4R)-Pro(40H) -Phe-N ^ ^ 

H - 


30 




Me 

Boc-(2S / 4S)-Pro(40H)-Phe-N ^ ^ 


35 


10-(1) 


^ Me 

( g rF CO-(2S,4S)-Prol40H)-Phe- N x ^ 

H — 






^ Me 

Boc-(S)-Azt-Phe-N ^ 


40 


10-(2) 


Mp~ 

g nr CO-(S)-Azt-Phe- N ^ Bzi 

TJ — 

n ■ 


45 




y Me 
Boc -Tpr-Phe-N ^ 

SZ J. 


50 


10-(3) 


— Me 






H 
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Example No. 


Formula 




^Me 

^cO-(2S,4S)-Pro(4NH 2 )-Phe-N ^ ^ 

H . • 


21 


s Me 

, rO-(2S,4S)-Pro(4NH 2 )-Phe-N ^ 

-HC1 

H 

Me 

^-yCO-(2S,4S)-Prol4NH 2 )-Pbe-N ^ ^ 
H . ■ ~ 


22 


— ,Me 

, (Sj-ir co - ( 23 ' 4S) _pro( 4NHCOC0 2 Et) " phe " N - B zi 

H . — " ~~ 

^ Me 

HCl.H-(2S f 4R)-Prol40CONH 2 )-Phe-N ^ ^ 

-Me 


23 


^ r C0- { 2S , 4R) -Pro ( 40CONH 2 ) -Phe-N x 

N 

H . 

■ ^ Me 

^^CO- (2S,4R) -Pro (40H) -Phe-N ^ ^ 
(CH ? ) ? NMe 5 


24 


■ „ Me 

/v___rr>-(2S 4R) -Pro (40H) -Phe-N ^ 

^^N -HC1 
( CH ? ) n NMe, 




-| ■ " ^Me 

wr"WH-(2S 4R) -Pro (40CONH-,) -Phe-N 


25-{l) 


1 — ^Me 

^_j-CO- ( 2S , 4R) -Pro ( 40CONH 2 ) -Phe-N ^ ^ 




« ■ 



45 



EP 0 394 989 A2 




50 



55 



46 



EP 0 394 989 A2 




55 



47 



EP 0 394 989 A2 




48 
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Ex- 
ample 
Ho. 



38 



Formula 



(S) 



.Me 



/-—CO- ( 2S , 4S) -Prol 4NBC0( CH,) 2 <3C0 2 Bzl ) -to*~K 

J NHZ 

H " " 



CO-(2S,4S)-Pro( 



IS) 

4NHCO( CH 0 ) o CHC0 2 H) -Phe-N 



Me 



Bzl 



H 



CO- ( 2S , 4S) -Pro ( 4NH 2 ) -Phe-N 



Me 



Bzl 



39 



CO-(2S 



, 4S) -Pro( 4NHCO( CH 2 ) 2 CCXDNa) -Phe-N 



Me 



Bsl 



- ( 2S , 4S ) -Pro ( 4NHCOC0 2 Et ) -Phe-N 



Me 



Bzl 



40 



H 



CO 



-{2S 4S)-Pro(4NHCOC0 2 Na)-Phe-N 



Me 
Bzl 



-CO- ( 2S , 4R) -Pro ( 40H) -Phe-N 



Me 



41 




CO-{2S,4R)-Pro(40H)-Phe-N ^ ^ 
CH 2 C0 2 Na . 



49 



EP 0 394 989 A2 



* )» 



1 


Example No. 


Formula ^ ^ 


5 




/Me 

^qJ— -jj-CO- ( 2S , 4R) -Pro ( 40Ts ) -PHe-N ^ ^ 
1 

Me 


70 


42 


1 

He 


75 


43-(l) 


x Me 

Boc-Meu-fne-w ^ 

Bzl 


20 


y Me 

ir\l — n-CO-Met-i'ne-iN 

loi. N D " bzi 
1 

Me — 


25 


43-12) 


^ Me 
Boc-Tnr-Pne-w ^ 

Bzl 


30 


/M e 

g^CO-Thr Phe N ^ 
_Me , 


35 


43-13) 


^ Me 

Boc-Ala-Phe-N ^ 

Bzl 


40 


^ Me 

rC^ — n-co-Ala-Phe-N 

i 

Me 



45 



50 



50 
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55 



51 



EP 0 394 989 A2 




10 



75 



20 



25 



30 



35 



40 



44-14) 




44-18) 



H 



CO-Lys(Cl-Z)-Phe-N ^ ^ 



Me 



Me 



H 



CH 2 CO-Lys(Z)-P^e-N C Bzl 



Me 



BCl.H-(2S,4 R )-Pro(40H)-Phe-N ^ ^ 



Me 



.(2S f 4R)-Prol40H)-Phe-N^ Bz;L 



Me 



HCl.H-(2S,4R)-Pro(40H)-Pbe-N C Bzi 



HO 



> (0)-(CH 2 ) 2 C0-(2S,4 R )-Pro(40H)-Pl 1 e-^ B I 



Me 



HCl 



. H -(2S,4R)-Pro(40H)-Pbe-N ' ^ 



Me 



{Ol^CO-(2S / 4 R )-Pro(40H)-Phe-N . ^ 



Boc 



50 



55 



52 



EP 0 394 989 A2 




55 



53 



* 

EP 0 394 989 A2 

-i 


Example No. 


Fnnnula I 




^Me 

HCl-H-(2S,4R)-Pro(40H)-Phe-N 


44-114) - 


Me 2 CH(CH 2 ) 2 CO-(2S,4R)-Pro(40H)-Phe-N 




HCl-H-(2S,4R)-Pro(40H)-Phe-N ^ Bzl 


44-(15) ■ 


LOJL jLco- ( 2S , 4R) -Pro I 40H) -Phe-N ^ 

H | 


44-(16) 


^-Me 1 
HC1 • H-(2S,4R) -Pro (40H) -Phe-N ^ 


Me Me 

"ToI^iLcO- ( 2S , 4R) -Pro ( 40H ) -Phe-N ^ 

H J 


44- (17) 


^Me 

HC1 -H- ( 2S.. 4R) -?ro( 40H) - phe " N ^ Bzl 


@^jLcO- { 2S , 4R) -Pro ( 40H) -Phe-N ^ 

1 

Me 


44-(18) 


HC1 -H- ( 23 , 4R) -Pro ( 40H ) -Phe-N ^ 


-HC1 ^ Me 
[OlOjL CO -( 2S, 4R)-Pro( 40H) -Phe-N 



50 



55 
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Example Ho. 



Formula 



20 



25 



30 



35 



40 



44-119) 



50 



44-120) 



44-121) 



44-122) 



Me 



HCl.H-(2S,4R)-Pro(40H)-Phe-N^ Bzi 



44-123) 



C0 2 Me 



Me 



-(2S,4R)-Pro(40H)-Phe-N C ^ 




HCl-H-Ser-Pbe-N ^ ^ 



®7 



zl 



Me 



Me 



HCl-B-(2S,4K)-Ko(10H)-Tyr-» ^ ^ 



©7- 



CO-12S 



f 4R)-Pro(40H)-Tyr-N 



Me 
Bzl 




55 



55 
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Example No . 


Formula 




url f nc at? \ -Pro ( 40H ) -Tyr-N 

Bzl 


44-(24) - 


x Me 

nn.f?<: AP * -Prof 40R) -TVT-N 
Me _ 




2HCl-H-(2S f 4R)-Pro(40H)-Tyr-N ^ 


44-(25) ■ 


Me 

(gproo- (».«> -»»< 40H) - Tyr - ) - CH,Py ( 2 ) 

^^N' -HCl 
^ _H - — 


44-U6) 


/ Me 

2HCl-HM2S,4R)-Pro(40H) -Phe-N ^ py l2 ) 


Me 

^ CO- ( 2S, 4R) -Pro< 40H) -Phe-N ^ 2 } 

.HCl 2 

H 


44- (27) 


/ (CH 2 ) 2 OAc 

HCl •H" { _.S , 4KJ "riO\ ^un ; xrue " ^ 

B2 JL 


^(CH 2 ) 2 0AC 

i-CO-( 2S , 4R) -rrov ^unj « 

loj-rr bbi 
l 

Me — 


44-(28) 


y Me 

HCl - H- ( 2S , 4R ) -Pro ( 40H ) -Phe-N ^ 

Bzl 


Me 

jgj-_-CO- ( 2S , 4R) -Pro ( 40H) -Phe-N ' ^ 



56 



E p 0 394 989 A2 



Formula 



Me 



20 



25 



Me 



Me 



2Sf4R )-ProlAOH)-P^ 



•HC1 



,Me 



^S S C^(2S,4 R )-Prol40H)-P^. B2l | 



Me 



-Me 



©7 



co- 1 



- . 2S , 4R) -Pro 1 40H) -Phe-N C Bzl ( Q _ F ) 



30 



35 



44-132) 



Me 



Me 



Me 



CO- 1 



-(2S,4R)-Prol 



40B)-She-^ BaMo -cP 3 ) 



45 



44-133) 



Me 



Me 



HC1-H-12S 



(4R )-prol40B>-W»- B - Bz nm-F) 



We 



©7 



CO-(2S f 4R)-Pro 



l4oa)-«»- s C Ballin . P )' 



Me 



50 



55 



57 



EP 0 394 989 A2 




45 



50 



55 



58 



EP 0 394 989 A2 




59 



EP 0 394 989 A2 




60 



EP 0 394 989 A2 




48-d) 



48-(3) 



48-(4) 



49-d) 



Bzl 



CO-Lys(Z)-Phe-N 



Me 



Bzl 



HCl-H-Orn(Z)-P^e- N 



Me 



Bzl 



CO-Orn|Z)-Pbe-N 



Me 



Bzl 



.Me 



2BC1 • H- ( 25 , 4R) -Pro 1 40H ) -Tyr -N ^ ( 2 } 



®7 



x Me 

CO- ( 2S , «R) "Pro ( 40H) -W-K^ < 2 , 
•HCl 



H 



Me 



2HCl.H-l2S # 4R)-Prol4OB)-H»0-» . C H 2 Py(2) 



Me 



CO- 1 2S , 4R) -Pro I AOS) -Phe-N ^ 2 , 



•HCl 



Me 



H 



@7 



CH n CO-Lys-Phe-N 
♦HCl 



Me 



Bzl 



61 
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Example No. 



10 



20 



25 



30 



35 



40 



49-12) 



50- (1) 



50-12) 



Formula 



CO-Orn(Z)-Pbe-N 



Me 



Bzl 



H 



CO-Orn-Pbe-N 
•HCl 



Me 



Bzl 



^—-CO^ys-Phe-N 
•HCl 

H _ 



Me 



Bzl 



Boc-Tbr— j 



©7" 



CO-Lys-Pbe-N 



Me 



Bzl 



H 



CO-Lys-Pbe-N 



Me 



gnr c °- Lys "^ 

.HCl 



Bzl 




Boc-&Ala- 



1 



CO-Lys-Pbe-N 



Me 
Bzl 



H 



CO-Lys-Pbe-N 



s 



Me 
Bzl 



HCl 



H 

Boc-Gly— j 
( g rT CO-Lys-Phe-N C 

H — 



Me 



50 



55 



62 
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Ex- 
ample 
No. 


Formula 

z Me 

fo JTT 2 " bzi 

. HC1 

H . ■ 


50-(4) - 


( g nr CH 2 CO-Lys-Phe-H ^ 

H . 


50-(5) 


Me 

g^CO-orn-Phe-N ^ ^ 
^ -HCl 


Boc-Thr-, 

1 / Me 

(orT C0 " 0rn " Phe " N " Bzi 

H 


50-(6) 
50-17) 


" ' /Me 

gj^CO-(2S f 4S)-Pro(4NH 2 )-Phe-N ^ 

B 


( S ) ^ e 

^ CO- (2S,4S) -Pro ( 4NHCO ( CH 2 ) 2 CHC0 2 B Z 1) -Phe-N^^ 

^'Sj^ nhz 

^te 

^gj-^-CO-tZS^Sj-ProtA^i-Phe-N ^ 
H_ . 


is) / Me 
^_-CO- ( 2S . 4S) -Pro ( 4HHCOCH( CH, ) 2 C0 2 Bzl ) -Phe-N ^ Bzl 

N NHZ 

H — — " 



63 
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64 
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Formula 




45 



50 



55 



65 



i 



EP 0 394 989 A2 





Example No. 


Formula 


5 




' ^Me 

^ r C0- 1 2S , 4R ) -Pro t AOCHjCC^Bu* ) -Hie-< 

CH^CO ? Bu t 


70 


53-(3) 


^Me 

jg^ C 0-(2S,4R)-Pro(40CH 2 C0 2 H) me » ^ ^ 

CH ? CO ? H 


15 




Me 

| H-Ser(Bu )-MePtae-N -v.^ 


20 


54-{l) 


/ Me 

g^CO-SertBu )-MePhe-N ^ 

] Me — " 


25 




T ^ Me 

H-SerlBu^-MePhe-N^ 


30 


54-{2) 


^ Me 

[Ojnj- C 0-Ser(Bu^)-MePhe-N ^ ^ 


35 


— 


— | " Me 

^__jj-C0- ( 2S , 4R) -Pro { 40H)^he-N ^ ^ 

1 1 
( 1 

Me 


40 


55 


^ Me 

1 

j Me — 



45 



50 



66 
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50 



55 



67 
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68 
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Formula 


s 


Example No. 


■ ICH 0 ) 2 °ac 

( g rI CO-(2S,4R)-Pro(40H)-Phe-NC ^ 

1" - 


10 


G3 


. ■ — (CH 2 ) 2 OH 

^_CO-(2S,4R)-Pro(40H)-P*e-N C ^ 

Me ~ 



15 



20 



25 



30 



£[£E ^ 1 rl NMM (2 09 g) in methylene chloride (50 ml) was cooled 

A solution of Starting Compound (5.48 g) and NMM Mn V jntaini the temper ature 

at -^- C TO this so.ution was added <^J^ d £2T? ! £ minis at the same temperature, 
itfeen -22' C to -20" C ^.^^7^ ^ed dropwise to the solution. Tn< .reaction 

Object Compound (6.49 g). 

Z<££^ «*>■ «« S a h V 4 MsS ^ ,.. - 2.87 W( 3M,. 3.« <2». 4 J-™* «• «*»• 



35 



40 



Elemental Analysis. Calculated for 
r,ooH?sN 2 0 3 : 


Found : 


C 71 .71 , H 7.66, N 7.60 
C 72.04, H 7.65, N 7,65 



45 



[a] 25 + 19 .99* (C = 1.035, CHCb) 
Preparation 2 



50 



55 



Preparation 2 h 
i TFA (12 ml) The solution was strred for 15 ™nutes ai in 4N-HCUDOX were repeated 

^ (4.1 m. and 2.0 ml. '^^^^^ washed with ether, and dried to g,ve O b) ect 
seeding. After standing overn.ght. the crystals we 
Compound (2.12 g). 

- -0 ( S W 3, , 2 H. m , 4,3 - 4.75 «« «. » "* '* 

7.4 (10H, m). 8.85 (3H. br s) 



69 
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Elemental Analysis. Calculated tor 
Ci7H2oN 2 0-HCri/2H 2 0: 


Found : 


C 65.06, H 7.07, N 8.93 
C 65.53, H 6.86, N 8.90 



10 



J5 



20 



[a] g 5 + 57.78' (C = 1.066.CHCI 3 ) 
Preparation 3 



, « ,rw Am Pro(40HK»H (1 .80 g). Starting Compound (2.37 g). and HOBT 
To an ice-cooled solution of Boc-(2S.4R) *^ H ££ \ 9 ' The so|utjon was stirred at the same 
(1 .05 g) in methylene chloride (50 ml), was ^^J^ 1 ^ concentration, the product was 

ST^- Sh/*^," « 2 l H. ,0H. 8.3-8.< <■"• * 



Preparation 4 



25 



30 



Sta.ng'compound (3.0 g) was 
HCI/DOX (30 ml) was added under "f^J^"""^ Evaporation, the residue was triturated with 
minutes and further at room ^^^.^^ZZT^e dbject Compound (2.90 g). 
IPE. f.ltered,washed with the same solvent and dned J> * ^ 3H m) _ 3 . 2 . 3 . 4 (1H . 

< 1H - d - J=8Hz) - 1029 (1H - 



Pr eparation 5 

35 The obiect compounds were obtained according to z «r_ manner to that of Preparation 3. 

(1) IR (CH 2 CI 2 ) : 3400. 1700. 1650, 1505 1395. 1170 an 2 m) 

40 (2) IR (CH 2 CI 2 ) : 3450, 1700. 1650 cm 1 81 (3H } 301 ^ 3 . 0 2 (2H, d. 

(lH,m), 7.0-7.35(1 OH, m) 

S »mH«So ilH. n.) .6.70.7.45 (1 .H. m,. 8.00*33 (.H. m) . 

' ,i> IR <!*».> : 3300, 1710. 1640 1630 . |«0 arr 3JM ., „„. m) , 

SH - 6) 4 ,R ,«»>' 3320. -720. .703 1690 ,. ^MJ* ^ ^ „ „ 4 (2H . m , 272 „, „, 2 .78 «- 



45 



50 



Prep aration 6 

70 
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70 



mM u,e TEA (1-06 ml) and di-.M-bulyl d«afton=» ^^JT^Ufci Ate w»hin„ «Kh ethyl 

and IPE, filtered and dried to give Object Compound (1.34 g). 
mp: 145-146* C 

5£SiS£ Hi™ - - •** "* * <m ml ' "> 

3.55 (1H, m), 4.00-4.25 (2H, m) 



75 



20 



25 



30 



35 



P reparation 7 

Th. obJ.« compound «» obtanod acoorfng .0 a **. man„„ to that of Propa.*ioh 6. 

J = 5 and 9Hz), 12.75 <1H, br s) 
Pr eparation 8 

The object compounds were obtained according to a similar manner to that ot Preparation 3. 

(1) |R (Neat) : 3300. 1690. 1635 cm < 2 7 . 3 „ {5H> m)) 

k.w^tcm'SE 5 h. ,is oh, . v.. 

7 1 (2H, m), 7.1-7.3 (8H, m). 8.3-8.4 (1H, m) 

(2) !R (Neat) : 1™'™*-™™'* m) 22 . 2 4 (1H. m). 2.76 (s) and 2.86 (s)(3H). 2.M.1 (2H. m). 

NMR srv 3 s j^rs^ 3 ,. 3 .4 oh. m , 4.3-4, (5H . m) , «™ (1H . m , 7.0.7, 

(3H, m). 7.1-7.3 (7H. m). 8.43 (1H. br t. J = 8Hz) 
Preparation 9 

The o*ct compound was obtained according to a simiiar manner to that of Preparation 1. 
1 1 1 ~1 1 3 C 

^(Neat) : 3300. 1680, 1640. 1525 i^HI 5. g0 (2H> m) , 2 . 73 (s) and 2.83 (s)(3H), 4.20- 

7.40 (5H, m), 9.22 (1H, s) 



45 



50 



Elemental Analysis. Calculated for 
C22H28N2O4 : 


Found : 


C 68.73, H 7.34, N 7.29 
C 68.54, H 7.35, N 7.14 



55 Preparation 10 

The obiect compound was obtained according to simi.ar manners to those of Prepare 2 and 
Preparation 3, successively. 

71 
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20 



25 



Preparation 21 

^r^rrtirr^ — — - - -» 

4.63 (3H, m). 5.1-5.4 (2H. m), 7.0-7.4 (11H, m). 8.63 <1H. 8) 

Prep aration 12 

S (C^Cfe) • 3540, 3520, 1730, 1680, 1640. 1580 am 2 78 ^ 2 .85 (3H. s). 2.8-3.1 (2H, 



8.5 (1H, m) 



30 



35 



40 



45 



50 



preparation 13 

The <«* ."npoond - " ' ^T»»H." SSJ^Ti 3,»2 end 

J = 7.6Hz) 
Preparation 14 

~zr S0M * — « ( 6. rt «, ^^-s— 

chloride (120 ml) were added powdered sod.um "^TfiSfrS Sodium hydroxide (0.5 g) and ethyl 
temperature. After stirring the so.ut,on «^ wa f^ under reflU x for further four hours. After 
oromoacetate (0.69 m.) were added^ ^^^^a, and under ice-cooling, 1 N-hydrochlo- 
evaporation of methylene chlonde, ethyl pH 4 . The organic layer was washed with 

ric Sd was added until the aqueous layer was ^ cnloride solution and dried w.th 

diluted sodium hydrogencarbonate ^^^^^ to a silica gel (95 g) column e.uting first 

sx^^^^^ M - ethyl acetate (9:1 10 

™ e pu£d Object Compound (3.4 g) as an amorphous sold. 

IB (CHaCb) : 3400. 1745, 1680 1640 cnr ^ ^ {3H s)> 2 95 . 3 .1 (2H, m). 



55 



Preparation 15 

The o*=, compound .as o«eed —« <° » ** — K « - '* eP *'*" * 



72 
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isobutyl chloroformate (1.37 g) dropw.se at -20 ^ ^ q{ starting compound (3£5 

g) and NMM (1.01 9) J |rred under ,ce cooling for halt an n m 

coding ga»eObiea Compound (3.97 g>. 



to 



75 



Preparation 17 hqbt 5 g) in a 

iate. Concentration gave a crude product ^ ^ 



25 



aulWB- Concentrator, gave a ^ ^ p 6B g) 

chloroform-ethyl acetate (4.1) to give u j 



35 



40 



. , (1 n m \\ was treated with TFA (15 ml) under ice- 

L lPE «our times ^ .d^ - ^ ^ ^ witnout punfl oat )0 n. 

give Object Compound (0.87 g). me pi 



45 



50 



55 



Preparation 19 ^ N _ (2 _ pyridyirn ethyi)-N- 

T v^aoted solution of Starting Compound (2.81 g), HOBT O . w was ^ ne6 

922(s)(1H) 

25552522 - r nd (3 9 o) and anisole (3.9 ml) in methylene chioride (40 

To an ice-cooled solution of Starting Compound (3.9 g) and an 



73 
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ml) was added TFA (25 ml). The solution was stirred for half an hour at room temperature. After 
evaporation, addition and re-evaporation of 4N-HCI/DOX (5 ml) were repeated twice. The residue was 
extracted with ethyl acetate and the organic layer was washed successively with saturated sodium 
hydrogencarbonate solution and brine, and dried over anhydrous magnesium sulfate to give the above 

s Intermediate (3.03 g). To the solution in DMF (50 ml) containing Intermediate obtained was added Boc-Pro- 
OH (2.15 g), HOBT (1.35 g) and WSC*HCI (1.92 g). The solution was stirred for one and half an hour at 
room temperature. After evaporation and extraction with ethyl acetate. The organic layer was washed 
successively with water, 1N hydrochloric acid, water, 5% sodium hydrogencarbonate, water and saturated 
sodium chloride and dried over magnesium suffate. The evaporated residue was subjected to column 

70 chromatography on silica gel (120 g) and eluted with a mixture of ethyl acetate and toluene (1:3). The 
fractions containing the object compound were combined and evaporated. The residue was collected by 
filtration, and dried to give Object Compound (4.34 g). 
IR (Neat) : 3300, 1690, 1640 cm" 1 

NMR (DMSO-ck, 6) : 1.21 (s) and 1.36 (s)(9H), 1.4-1.8 (3H, m), 1.8-2.1 (1H, m). 2.5-3.1 (4H. m), 3.1-3.4 (2H, 
75 m), 3.4-3.7 (2H, m), 4.0-4.1 (1H, m), 4.4-4.8 (2H, m), 4.9-5.1 (1H, m), 7.0-7.3 (9H, m), 8.1-8.3 (1H, m) 



Preparation 21 

20 The object compounds were obtained according to a similar manner to that of Preparation 4 or 18. 
(1) IR (CHCb) : 1735, 1685, 1675, 1655, 1640, 1625, 1560, 1545, 1490, 1450 cm" 1 
NMR (DMSO-d 6 , 5) : 1.7-1.9 (1H, m), 2.2-2.4 (1H, m). 2.78 (s) and 2.88 (s)(3H), 2.9-3.2 (2H, m), 3.2-3.4 (1H, 
m), 3.5-3.7 (1H. m), 4.2-4.6 (4H, m), 4.8-5.1 (1H, m), 5.5-5.6 (1H. m), 6.9-7.2 (9H, m), 8.64 (br s) and 10.06 
(br s)(1H), 9.18 (1H, d. J = 8Hz) 

25 (2) IR (CHCb) : 1760-1740. 1680, 1655, 1640, 1565, 1545. 1490. 1315 cm" 1 

NMR (DMSO-d 6 , 5) : 1.6-1.9 (1H. m), 2.1-2.4 (1H, m), 2.81 (s) and 2.93 (s)(3H), 2.9-3.2 (2H, m), 3.2-3.5 (2H, 
m), 4.2-4.8 (4H, m), 5.08 (1H, q, J = 7Hz), 5.57 (1H, br s), 6.9 (1H, d. J = 7Hz), 7.0-7.8 (8H, m). 8.61 (br s) 
and 10.80 (br s)(1H), 9.1-9.3 (1H. m) 

(3) IR (CHCb) : 1675, 1640, 1630, 1590, 1565. 1545, 1490 cm" 1 

30 NMR (DMSO-ds. 5) : 1.7-1.9 (1H f m), 2.2-2.4 (1H. m), 2.76 (s) and 2.85 (s)(3H). 2.9-3.2 (3H, m). 3.2-3.4 (1H, 
m), 4.2-4.6 (4H, m), 4.9-5.1 (1H, m), 5.5-5.6 (1H, m), 6.9-7.4 (10H. m), 9.20 (1H, d, J = 7Hz) 

(4) IR (Nujol) : 3220, 3060, 2620, 1670. 1645, 1580. 1555, 1455 cm" 1 

NMR (DMSO-d 6 , 5) : 1.6-2.0 (3H, m), 2.2-2.4 (1H, m), 2.76 (s) and 2.83 (s)(3H), 2.9-3.1 (2H, m), 3.1-3.3 (2H, 
m), 4.1-4.3 (1H, m). 4.3-4.7 <2H, m), 4.9-5.1 (1H, m), 7.0-7.4 (10H, m), 8.3-8.7 (br s) and 9.9-10.3 (br s)(1H) ( 
35 9.13 (1H, d, J = 8Hz) 

(5) IR (CHCb) : 3650-3300, 1655, 1640, 1585, 1490, 1455 cm" 1 

NMR (DMSO-dt, 8) : 2.62 (s) and 2.70 (s)(3H), 2.9-3.3 (2H, m), 4.3-4.7 (3H, m), 7.1-7.4 (9H, m), 8.53 (2H, s) 

(6) IR (CHCb) : 1655, 1605, 1580. 1510. 1495, 1455, 1365. 1315 cm" 1 

NMR (DMSO-d 6 , 6) : 2.65 (s) and 2.70 (s)(3H), 2.9-3.1 (1H, m), 3.1-3.3 (1H, m), 3.5-3.9 (1H. m) t 4.3-4.8 (2H. 
40 m), 7.49 (1H, d, J = 7Hz). 7.2-7.7 (7H, m). 7.72 (1H. d. J = 7Hz), 8.64 (2H, s) 

(7) mp: 94-105* C 

IR (Nujol) : 3450. 1650. 1630. 1590. 1470, 1275 cm" 1 

NMR (DMSO-d 6 , 5) : 2.59 (s) and 2.67 (s)(3H), 2.9-3.1 (1H, m). 3.1-3.3 (1H, m), 4.3-4.7 (3H, m), 6.9-7.2 (9H, 
m), 8.53 (2H. s) 

45 (8) NMR (DMSO-d 6 , 5): 2.74 (s) and 2.81 (s)(3H), 2.8-3.1 <2H, m), 3.6-3.9 (3H, m). 4.46 (2H, dd. J = 15 

and 20Hz). 4.9-5.1 (1H. m), 5.52 (1H, broad s), 7.0-7.4 (10H, m), 8.29 (3H, broad s), 9.0-9.1 (1H. m) 

(9) NMR (DMSO-d&/D20. 5 : 1.7-1.9 (1H, m). 2.2-2.4 (1H, m), 2.7-3.5 (7H, m), 4.2-4.5 (2H, m), 4.6-5.0 
(3H, m), 6.65 (d. J = 8Hz) and 6.70 (d. J=8Hz)(2H), 6.96 (d, J = 8Hz) and 7.07 (d, J = 8Hz)(2H), 7.34 (1H, d. 
J = 8Hz), 7.61 (t, J = 8Hz), and 7.83 (t. J = 8Hz)(1H), 8.06 (t. J = 8Hz) and 8.35 (t, J=8Hz)(1H), 8.71 (d, 

50 J = 4Hz) and 8.78 (d. J = 4Hz)(1 H) 

(10) NMR (DMSO-d 6l 5) : 1.7-1.9 (1H, m), 2.2-2.4 (1H, m), 2.8-3.4 (7H. m). 4.2-4.5 (2H, m), 4.75 (1H, 
d, J = 16Hz), 4.87 (1H, d, J = 16Hz), 4.96 (1H, q, J = 8Hz), 7.2-7.35 (6H, rn), 7.40 (1H. d, J = 8Hz), 7.62 (t. 
J = 6Hz) and 7.83 (t. J = 6Hz)(1H). 8.10 (t, J = 8Hz) and 8.37 (t. J = 8Hz)(1H), 8.61 (1H, broad), 8.70 (d, 
J = 5Hz) and 8.78 (d, J = 5Hz)(1H), 9.23 (1H, d, J = 7Hz), 10.20 (1H ( broad) 

55 (11) IR (CHCb) : 1740, 1680, 1640, 1550. 1495 cm" 1 

NMR (DMSO-ds, 5) : 1.7-1.9 (1H, m) 1.93 (s) and 1.95 (s)(3H), 2.2-2.4 (1H, m), 2.8-3.2 (3H, m), 3.2-3.6 (3H, 
m), 3.9-4.1 (2H, m), 4.2-5.1 (5H, m), 5.57 (1H. s), 7.0-7.4 (11H, m), 9.20 (1H, t, J = 8Hz) 
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Preparation 22 

The object compounds were obtained according to a similar manner to that of Preparation 3 or 17. 
(1) mp : 1 12-113* C 

IR (Nujol) : 3370, 3310, 1700, 1690 (sh), 1660. 1645. 1630, 1538, 1525 (sh), 1285. 1260. 1175 cm" 1 

NMR (CDCh, 5) : 1.41 (9H, s), 1.2-1.8 <6H, m), 2.60 and 2.78 {3H. s). 2.85-3.2 (4H. m). 3.9-4.7 (3H, m), 4.9- 

5.35 (5H, m), 6.8-7.4 (16H, m) 



Elemental Analysis. Calculated for 
C36H46N4O6 : 


Found : 


C 68.55, H 7.35. N 8.88 
C 68.90, H 6.96. N 8.88 



(2) NMR (CDCI3, 5) : 1.3-1.9 <6H, m), 1.43 (9H, s), 2.65 and 2.83 (3H, s). 3.0-3.4 (4H. m), 3.9-4.3 (2H, 
m), 4.33 and 4.65 (ABq, 2H, J = 1 4Hz), 5.0-5.4 (3H. m). 5J20 (2H, s). 6.9-7.5 (14H, m) 

(3) NMR (CDCI3. 5) : 1.45 {9H, s), 1.5-2.1 (4H, m). 2.66 and 2.79 (3H, s), 2.92-3.4 (4H, m), 4.0-4.3 
(1H. m), 4.43 (2H, ABq, J = 15Hz), 5.09 (2H, s), 4.9-5.3 (3H, m), 6.9-7.4 (15H, m) 



Preparation 23 

The object compounds were obtained according to a similar manner to that of Preparation 4 or 18. 



(4) 

The products were used in the next reaction without purification. 



Preparation 24 

The object compound was obtained according to a similar manner to that of Preparation 2 or 4. 
IR (Nujol) : 2700. 2450, 1640 cm" 1 

NMR (DMSO-de, B) : 2.47 (3H, s), 2.51 <3H, s), 2.7-3.6 (2H, m), 4.40 (2H, s), 4.64 (1H, dd. J = 6 and 9Hz), 
6.9-7.4 (10H, m), 9.5 (2H, br s) 



Preparation 25 

The object compounds were obtained according to a similar manner to that of Preparation 19. 

(1) IR (Neat) : 3320, 2990, 1720. 1705, 1690, 1655, 1640. 1580. 1490 cm" 1 

NMR <DMSO-d 6 , 5) : 1.24 (s) and 1.35 (s)(9H), 2.74 (s) and 2.86 (s)(3H), 2.7-3.0 (2H, m), 4.30 (1H, d, 
J = 15Hz), 4.5-4.7 (2H, m), 6.9-7.4 (10H, m) 

(2) IR (CHCI3) : 3300, 2950, 1705, 1645, 1490, 1365, 1315 cm" 1 

NMR (DMSOde. 5) : 1.18 and 1.36 (s)(9H), 2.7-3.2 (2H, m), 2.91 (s) and 2.94 (s)(3H), 4.3-4.5 (1H. m), 4.6- 
4.9 (2H.m). 7.0-7.8 (10H. m) 

(3) IR (Neat) ; 3320, 2980, 1705. 1640, 1490, 1455. 1365 cm" 1 

NMR (DMSO-d 6 , S) : 1.23 (s) and 1.34 (s)(3H), 2.7-3.0 (5H. m). 4.4-4.7 (3H, m). 7.0-7.4 (11H, m) 

(4) IR (Neat) : 3300, 1710, 1640, 1170 cm' 1 

NMR (DM$Od 6 , 5) : 1.24 (s) and 1.34 (s)(9H). 2.7-3.0 (2H, m). 2.84 (s) and 2.99 (s)(3H), 4.4-4.9 (3H, m), 
6.9-7.3 (8H, m), 7.6-7.8 (1H, m), 8.49 (d. J = 4Hz) and 8.54 (d. J = 4Hz)(1H) 

(5) IR (Nujol) : 3460, 3390, 1690, 1625, 1520 cm" 1 

NMR (DMS0-d 6 , &) : 1-25 (s) and 1.32 (s)(9H). 2.6-3.8 (6H, m), 4.2-4.9 (4H. m), 6.9-7.4 (11H. m) 



Preparation 26 
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The object compound was obtained according to a similar manner to that of Preparation 1 . 
mp : 74-75 "C 

IR (Nujol) : 1680, 1645 cm" 1 

NMR (DMSOd&, 5) : 0.94 <s), 1.12 (s) and 1.27 (s)(9H), 2.6-3.1 (2H, m), 2.71 (3H, s), 2.82 (3H, s), 4.2-4.7 
5 (2H, m), 4.9-5.4 (1H. m), 6.9-7.4 (10H, m) 



Preparation 27 



10 The object compound was obtained according to a similar manner to that of Example 27. 

NMR (DMSO-dfe, 5) : 1.39 (9H, s), 2,5 (2H, m), 2.74 and 2.79 (3H, s), 2.8-3.0 <2H, m), 4.1-4.4 (1H, m), 4.46 
(2H, s), 4.8-5.1 (1H, m), 7.0-7.4 (11H, m), 8.04 (1H, d, J = 8Hz), 12.21 (1H, s) 



15 Preparation 28 

The object compound was obtained according to a similar manner to that of Preparation 6. 
mp : 191-193* C 

IR (Nujol) : 3320, 1730, 1660 cm -1 
20 NMR (DMSO-d 6 , 5) : 1.2-1.4 (1H, m), 1.39 (9H, s), 1.5-1.7 (1H, m), 1.7-1.9 <1H, m), 1.9-2.2 (1H, m), 2.8-3.1 
(1H t m), 3.7-3.8 (2H, m), 4.5-4.8 (2H, m), 12.7 (1H, broad) 

Preparation 29 

25 

The object compounds were obtained according to a similar manner to that of Preparation 3 or 17. 
(1) IR (Neat) : 3350 (broad). 1690-1630 cm" 1 
NMR (DMSO-d 6 , 5) : 1.2-1.5 (2H, m). 1.33 (9H, s). 1.6-1.8 (1H, m), 1.8^2.1 (1H, m), 2.8-3.2 (6H, m). 3.6-3.8 
(2H, m), 4.3-4.7 (4H, m), 4.9-5.1 (1H, m). 7.0-7.1 (2H, m), 7.1-7.4 (8H, m), 8.1-8.2 (1H, m) 
30 (2) mp : 115-116* C 

IR (Nujol) : 1690, 1645 cm" 1 

NMR (DMSO-d*,, S) : 1.29 (s), 1.30 <s), 1.38 (s) and 1.39 (s)(9H), 1.5-1.9 (3H, m), 2.0-2.3 (1H, m), 2.5-2.9 
(1H, m), 2.72 (s) and 2.77 (s)(3H), 3.00 (3H, s), 3.2-3.5 (3H, m), 4.3-4.7 (3H. m). 5.4-5.7 (1H, m), 6.8-6.9 (1H, 
m), 7.0-7.1 (1H, m), 7.1-7.4 (8H, m) 

35 





Elemental Analysis. Calculated for 




C38H37N3O4 : 






C 70.12, H 7.78, N 8.76 


40 


Found : 


C 69.93, H 7.81, N 8.70 



(3) IR (CHCI3) : 3350, 3000, 1700-1640, 1530, 1495, 1410, 1320 cm" 1 

NMR (DMSO-d 6 , 6) : 1.21 (s), 1.25 (s), 1.33 (s) and 1.39 (s)(9H), 1.5-1.8 (1H, m), 1.8-2.1 (1H, m). 2.7-3.1 
(5H, m), 3.1-3.3 (1H, m), 3.3-3.5 (1H. m). 4.0-4.3 (2H, m), 4.4-4.7 <2H, m), 4.9-5.2 (2H, m), 6.8-7.6 (8H, m), 
7.7-7.8 (1 H, m), 8.3-8.5 (1 H, m) 

(4) IR (CHCI3) : 3430, 3320, 3000, 1690-1620, 1595, 1525, 1490 cm" 1 

NMR (DMSOd 6 , 5) : 1.25 (s) and 1.38 (s)(9H), 1.5-1.8 (1H, m), 1.8-2.1 (1H, m), 2.78 (s) and 2.87 (s)(3H), 

2.7- 3.1 (2H, m), 3.1-3.3 (1H, m), 3.3-3.5 (1H, m), 4.1-4.3 (2H, m), 4.3-4.6 (2H, m), 4.8-5.0 {2H, m), 6.8-7.0 
(2H, m), 7.0-7.4 (7H, m), 8.3-8.4 (1H, m) 

(5) IR (CHCb) : 3600-3250, 1695, 1680, 1645, 1490, 1455 cm -1 

NMR (DMSO-d 6 , 6) : 1.24 (s) and 1.38 (s)(9H), 1.5-1.8 (1H, m), 1.8-2.1 (1H, m), 2.7-3.1 (m) and 2.91 (s)(5H), 
3.1-3.3 (1H, m), 3.3-3.5 (1H, m), 4.1^.3 (2H, m), 4.3-4.6 (2H, m), 4.9-5.1 (2H, m), 6.9-7.4 <9H, m), 8.2-8.4 
(1H, m) 

(6) IR (Neat) : 3330, 3000, 2950, 1700, 1640, 1400 cm* 1 

NMR (DMSO-d 6 , 5) : 1.25 (s) and 1.39 (s)(9H), 1.5-1.8 (1H, m), 2.0-2.3 (1H, m), 2.78 (s) and 2.85 (s)(3H), 

2.8- 3.1 (2H, m), 3.18 (s) and 3.19 (s)(3H), 3.4-3.5 (2H, m), 3.8-3.9 (1H, m), 4.0-4.2 (1H, m), 4.4-4.8 (2H, m). 
4.8-5.1 (1H, m), 7.0-7.3 (10H, m), 8.37 (1H, d, J = 8Hz) 
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(7) IR (Neat) : 3310, 1715, 1640, 1495 cm" 1 

NMR <DMSO-d 6( S) : 1.06 (d, J=7Hz) and 1.11 (d, J = 7Hz)(3H), 1.37 <9H, s), 2.72 (s) and 2.79 (s)(3H). 2.8- 

3.1 (2H, m), 3.8-4.1 (1H, m), 4.44 (s) and 2.47 (s)(2H), 4.8-5.1 (1H, m), 6.8-7.0 (1H, m), 7.0-7.4 (10H, m), 
8.1-8.2 (1H, m) 

(8) IR (Neat) : 3330, 1715, 1645, 1630, 1495 cm" 1 

NMR (DMSO-dt. 5) : 0.9-1.0 (3H, m), 1.39 (9H, s), 2.72 (s) and 2.79 (s)(3H), 2.8-3.1 (2H, m), 3.7-3.9 (2H, m), 
4.3-4.6 (2H, m), 4.7-4.8 (1H, m). 4.9-5.1 (1H, m), 6.41 (1H, d. J = 8Hz), 7.0-7.3 (10H, m), 8.1-8.3 (1H, m) 

(9) NMR (DMSO-dt, 5) : 1-38 (9H, s), 1.6-1.8 (2H, m). 2.3-2.4 (2H. m), 2.73 and 2.80 (3H, s), 2.8-3.1 
(2H, m). 3.9-4.1 (1H, m), 4.3-4.5 (2H, m), 4.9-5.1 (1H, m), 6.9-7.35 (11H, m), 8.1-8.25 (1H, m) 

(10) IR (Neat) : 1710, 1640, 1490, 1170 cm - ' 

NMR (DMSO-dG, 5) : 1.30 (s) and 1.37 (s)(9H), 2.6-3.6 (10H, m), 4.3-4.7 (5H, m), 5.5-5.7 (1H, m), 6.7-7.4 
(16H, m) 

(11) IR (Neat) : 3320, 2980, 1720, 1640 cm" 1 

NMR (DMSO-de, 5) : 0.96 (s), 1.04 (s), 1.05 (s) and 1.08 (s)(9H), 2.6-3.5 (4H, m), 2.75 (s) and 2.77 (s)(3H), 

3.02 (s) and 3.05 (s)(3H), 4.1-4.8 (3H, m), 5.03 <2H, s), 5.57 (1H. t, J = 7Hz), 6.8-7.6 (16H. m) 



Preparation 30 

The object compounds were obtained according to a similar manner to that of Preparation 20. 

(1) IR (Neat) : 1690-1630, 1510, 1405, 1160 cm" 1 

NMR (DMSOd 6 , 5) : 1.26 (s) and 1.39 (s)(9H), 1.5-2.1 (2H, m), 2.7-3.0 (5H, m), 3.2-3.5 (2H, m), 4.0-4.3 (2H, 
m), 4.3-5.1 (4H, m), 6.5-6.7 (2H, m), 6.7-7.4 (6H, m), 7.6-7.8 (1H, m), 8.1-8.3 (1H, m), 8.47 (d, J = 4Hz) and 
8.54 (d, J = 4Hz)(1H), 9.14 (s) and 9.23 (s)(1H) 

(2) IR (Neat) : 1690-1650, 1640, 1405, 1160 cm" 1 

NMR (DMSCKJ&, 5) : 1.24 (s) and 1.39 (s)(9H), 1.5-2.1 (2H, m), 2.8-3.2 (5H, m), 3.2-3.5 <2H, m), 4.0-4.3 (2H, 
m), 4.4-5.1 (4H, m), 6.8-7.4 (7H, m), 7.6-7.8 (1H, m), 8.2-8.4 (1H, m), 8.48 (d, J = 5Hz) and 8.55 (d, J = 5Hz)- 
(1H) 

(3) IR (CHCl 3 ) : 1740, 1705-1630, 1525 cm" 1 

NMR (DMSOde, 5) : 1.22, 1-24 and 1.39 (9H, s), 1.5-2.1 (2H, m), 1.89 and 1.92 (3H, s), 2.8-3.1 (2H, m), 3.1- 
3.8 (4H, m), 3.8-4.0 (2H, m), 4.1-4.2 (2H, m), 4.4-5.1 (4H, m), 7.0-7.4 (10H, m), 8.3-8.5 (1H, m) 



Preparation 31 

The object compound was obtained according to a similar manner to that of Example 28. 
mp : 172-175* C 

IR (Nujol) : 3320, 3200, 1693, 1660 (sh), 1645, 1530 cm" 1 



Preparation 32 

The object compound was obtained according to a similar manner to that of Example 35. 
IR (Neat) : 3330, 2990, 1745, 1710, 1640, 1235, 1170 cm" 1 

NMR (DMSO-d 6 , 5) : 1-27 (s) and 1.33 (s)(9H), 1.93 (3H, s), 2.6-3.1 (2H, m), 3.3-3.9 (2H, m), 3.9-4.2 <2H, m), 
4.4-4.7 (3H, m), 7.0-7.4 (1 1 H, m) : 



Preparation 33 

The object compound was obtained according to a similar manner to that of Example 38. 
IR (Neat) : 3400, 2990, 1640, 1490 cm -1 

NMR (DMSOd 6 , + D 2 0, 5) : 0.97 (s), 1.05 (s), 1.08 (s) and 1.09 (s)(9H), 2.6-2.9 (1H, m), 2.77 (3H, br s), 
2.98 (s) and 3.03 (s)(3H), 3.2-3.4 (3H, m), 3.7-3.9 (1H, m), 4.1-4.9 (2H, m), 5.5-5.8 (1H, m), 6.8-7.4 (10H, m) 



Preparation 34 
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To an ice-cooled solution of Starting Compound (2.31 g) and methyl iodide (5 ml) in THF (30 ml) was 
added sodium hydride (60% in oil, 1.2 g) under atmosphere of nitrogen. The mixture was stirred for one 
and half an hour at the same temperature and for nine hours at room temperature. Ether and water were 
added to the reaction mixture and the aqueous layer was separated. After acidification with 6N hydrochloric 
acid, the aqueous layer was extracted with ethyl acetate twice. The extract was washed successively with 
water and sodium chloride solution and was dried over magnesium sulfate. Evaporation of the extract gave 
Object Compound (2.64 g) as an oil. 
IR (Neat) : 3000, 2950, 1740, 1700, 1400, 1160 cm -1 

NMR (DMSOde, 5) : 1.34 (s) and 1.39 (s)(9H). 1.9-2.0 <1H, m), 2.2-2.4 (1H, m). 3.21 (3H, s), 3.3-3.5 (2H. m). 
3.9-4.1 (2H, m), 12.55 (1H, br) 



Example 1 

Starting Compound (865 mg) was treated in TFA (15 ml) under ice-cooling for ten minutes and at room 
temperature for ten minutes. After concentration, the residue was dissolved in methylene chloride (30 ml), 
and under cooling, a solution of sodium hydrogencarbonate was added until aqueous layer was neutralized 
to pH 7. The organic layer was separated, washed with sodium chloride solution and dried over anhydrous 
magnesium sulfate to give the intermediate. After filtration, BSA (0.905 g) was added to the filtrate, and 
under ice-cooling, indole-3-carbonyl chloride (384 mg) was added. The solution was stirred for half an hour 
and concentrated. The residue was dissolved in a mixture of THF (15 ml) and 1N hydrochloric acid (5 ml), 
and the solution was stirred for half an hour. Ethyl acetate and water were added to the solution and the 
separated organic layer was washed with water, diluted sodium hydrogencarbonate solution, and sodium 
chloride solution, and dried over magnesium sulfate. After concentration, the residue was dissolved in 
chloroform and subjected to a silica gel column chromatography and eluted first with ethyl acetate and then 
with chloroform-methanol (4:1). The main fraction was concentrated and the residue was triturated with 
ether, filtered, and dried to give Object Compound (683 mg), 
IR (Nujol) : 3250, 1630, 1590 (sh), 1530 cm" 1 

NMR (DMSOds. 5) : 1.7-2.1 (2H, m). 2.65-3.1 (7H, m), 3.65 (d, J = 10Hz) and 3.9 (m)(2H), 4.2-4.6 (3H, m), 
4.7 (1H, m), 4.9-5.05 (2H, m), 6.9-7.3 (12H. m), 7.45 (1H, d, J=7Hz), 7.85 (1H, br), 8.03 (1H, d, J = 7Hz), 8.4 
(1H, m), 11.64 (1H, s) 



Elemental Analysis. Calculated for 
C31H32N4O4M/2H2O: 


Found : 


C 69.78, H 6.23, N 10.50 
C 69.40. H 6.19. N 10.39 



Example 2 

Starting Compound (1.02 g) was treated with TFA (15 m!) under ice-cooling for 15 minutes and at room 
temperature for 10 minutes. After concentration, the residue was dissolved in methylene chloride (50 ml), 
and under cooling, sodium hydrogencarbonate solution was added until the aqueous layer was neutralized 
to pH 7. The organic layer was separated, washed with sodium chloride solution, and dried over anhydrous 
magnesium sulfate. After filtration, indole-2-cartx>xylic acid (387 mg), HOBT (324 mg) was added, and 
under ice-cooling, WSC'HCI (458 mg) was added. The mixture was stirred at the same temperature for two 
hours and at room temperature overnight. The solution was concentrated and the product was extracted 
with ethyl acetate. The organic layer was washed successively with water diluted sodium hydrogencar- 
bonate solution, 0.5N hydrochloric acid, and sodium chloride solution and dried over anhydrous magnesium 
sulfate. After concentration, the residue was applied to a silica gel column chromatography and eluted first 
with chloroform and then with chloroform-methanol (100:6), The main fraction was concentrated and the 
residue was triturated with diisopropyl ether, filtered, and dried to give Object Compound (840 mg). 
IR (Nujol) : 3250, 1630, 1595, 1525 cm" 1 

NMR (DMSO-d 6 , 5) : 1.7-2.2 (2H, m), 2.72 and 2.79 (3H, s), 2.8-3.2 (2H, m), 3.7-3.9 <1H, m), 4.0-4.2 (1H, m), 
4.3-4.6 (3H, m), 4.6-4.8 (1H, m), 4.9-5.2 (2H, m), 6.9-7.3 (13H, m), 7.46 (1H, d. J = 8Hz), 7.67 (1H, d. 
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J = 8Hz), 8.5-8.6 and 8.76 (1 H, m). 1 1 .47 and 1 1 .57 (1 H. s) 



Elemental Analysis. Calculated for 
C3iH 3 2N*04 : 


Found : 


C 70.97, H 6.15, N 10.68 
C 69.75, H 6.11, N 10.74 



Example 3 



To an ice-cooled solution of Starting Compound (1.13 g) in methylene chloride (5 ml) was added TFA 
(13 ml). The solution was stirred at the same temperature for 15 minutes and at room temperature for 
another 15 minutes. The solution was concentrated and the residue was dissolved in methylene chloride (3 
ml). Sodium hydrogencarbonate solution was added until the aqueous layer was neutralized to pH 7. The 
organic layer was separated, washed with sodium chloride solution, and dried over magnesium sulfate. After 
filtration, under ice-cooling, TEA (0.473 g) and trans-cinnamoyl chloride (391 mg) were added to the 
solution. After stirring for half an hour, the solution was concentrated and the product was extracted with 
ethyl acetate. The organic layer was washed successively with water, diluted sodium hydrogencarbonate 
solution, 0.5N hydrochloric acid, and sodium chloride solution, and dried over anhydrous magnesium 
sulfate. After concentration, the residue was applied to a silica gel column chromatography and eluted 
successively with methylene chloride, methylene chloride-acetate (10:1 to 3:1, gradient), and methylene 
chloride-acetone-methanol (70:30:2). The main fraction was pooled and concentrated, and the residue was 
triturated with ether, filtered, and dried to give Object Compound (0.737 g) as an amorphous solid. 
IR (Nujol) : 3250, 1640, 1595, 1080, 975 cm" 1 

NMR (DMSO-d 6t 5) : 1.7-2.2 (2H, m), 2.63-2.73 and 2.79 (3H, s), 2.8-3.1 (2H, m), 3.5-3.9 (2H, m), 4.2-4.8 
(4H, m), 4.9-5.2 (2H. m), 6.70 (dd, J = 15.4Hz and 4.5Hz) and 6.95-7.8 (m)(15H), 8.4-8.46 and 8.86-8.95 (1H, 
m) 

Example 4 

To an ice-cooled solution of Starting Compound (1.0 g), 3-indoleacetic acid (0.419 g) and HOBT (0.323 
g) in methylene chloride (30 ml), was added WSC (0.372 g). The solution was stirred at the same 
temperature for two hours. Then stirring was continued at room temperature for three hours, during which 
period, TEA (0.16 ml) and WSC'HCI (229 mg) were added to the solution. The solution was concentrated 
and the product was extracted with ethyl acetate. The organic layer was washed successively with water, 
diluted sodium hydrogencarbonate solution, 0.5N hydrochloric acid, and sodium chloride solution, and dried 
over anhydrous magnesium sulfate. After concentration, the residue was applied to a silica gel column 
chromatography and eluted first with chloroform and then with chloroform-methanol (100:2 to 100:7, 
gradient elution). The main fraction was concentrated and the residue was triturated with ether, filtered, and 
dried to give Object Compound (950 mg). 
IR (Nujol) : 3430 (sh), 3300, 1645 (sh), 1630 cm" 1 

NMR (DMSO-d & , 5) : 1.75-2.0 and 2.0-2.2 (2H, m), 2.70-3.2 (5H, m), 3-3-3.45 (2H, m), 3.7 (2H, s), 4.1-4.3 
(1H, m), 4.35-4.60 (3H, m), 4.9-5.1 (2H, m), 6.9-7.6 (15H, m), 8.3-8.4 and 8.8-8.9 (1H, m), 10.85 and 10.89 
(1H, s) 



Example 5 

To an ice-cooled solution of Starting Compound (0.90 g) in methylene chloride (20 ml) were added 
NMM (0.43 ml) and phenylacetyl chloride (0.26 ml). The solution was stirred at the same temperature for an 
hour and concentrated. The product was extracted with ethyl acetate and the organic layer was succes- 
sively washed with water, 1N hydrochloric acid, 5% sodium hydrogencarbonate solution, and sodium 
chloride solution, and dried over anhydrous magnesium sulfate. Filtration and concentration gave Object 
Compound (0.76 g) as an amorphous solid. 
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IR (Nujol) : 3290. 1630, 1490 cm- 1 

NMR (DMSOd 6 , 5) : 1.7-2.2 (2H, m), 2.7-3.4 (7H. m). 3.64 (2H, s), 4.1-4.6 (4H, m), 4.8-5.1 (2H. m), 7.0-7.4 
(15H, m), 8.3-8.4 (m) and 8.8-8.9 (m)(1H) 

5 

Example 6 



The object compounds were obtained according to a similar manner to that of Example 1. 

(1) NMR (DMSO-de, 5) : 1.75-1.85 (2H, m), 1.96-2.05 (2H, m), 2.43 and 2.80 (3H, s), 2.94-3.13 (2H. 
70 m), 3.45-3.50 (2H, m), 4.12 and 4.50 (2H, ABq, J = 10Hz), 4.67-4.79 (1H, m), 5.06-5.17 (1H, m), 6.98-7.30 

(14H, m). 7.52 <1H, m), 8.13 (1H, m), 10.21 (1H, m) 

(2) IR {Nujol) : 3300-3150, 1650, 1630, 1590. 1530 cm" 1 

NMR (DMSO-d 6 . 5) : 1.4-2.1 (4H, m). 2.75-3.1 (7H, m), 3.71 <2H, m), 4.3-4.7 (3H, m). 4.85-5.15 (1H, m), 7.0- 
7.3 (12H, m), 7.43 (1H, d, J = 7.5Hz), 7.80 (1H, br), 8.06 (1H. d. J = 7.4Hz), 8.4-8.6 (1H, m), 11.60 (1H, s) 





Elemental Analysis. Calculated for 




C31H32N4O3 : 






C 73.21. H 6.34, N 11.02 


20 


Found : 


C 73.03, H 6.26, N 11.00 



(3) IR (Nujol) : 3250, 1630, 1540 cm" 1 

NMR (DMSO-dt, a) : 2.76 (s) and 2.83 (s)(3H). 2.8-3.1 (2H, m), 3.7-4.0 (2 H, m). 4.3-4.8 (2H, m), 4.9-5.1 (1H, 
m), 7.0-7.3 (12H, m), 7.4-7.5 (1H, m), 8.0-8.2 (3H. m), 8.3-8.5 (1H, m), 11.57 (1H, s) 

(4) IR (Nujol) : 3270, 1625, 1535 cm~ 1 

NMR (DMSO-cfc, 5) : 2.72 (s) and 2.81 (s)(3H). 2.8-3.1 (2H, m), 3.6-3.7 (2H. m), 4.3-4.7 (3H. m), 4.92 (1H. t. 
J = 6Hz), 5.03 (1H, q, J = 8Hz). 7.0-7.3 (12H, m), 7.4-7.5 (1H, m), 7.7-7.80 (1H, m), 8.1-8.2 (2H, m), 8.3-8.4 
(1H, m), 11.62 (1H, s) 

(5) IR (Nujol) : 3290, 1665, 1630, 1535 cm" 1 

NMR (DMS0-d & . 5) : 2.45-2.70 (2H, m), 2.73 (s) and 2.81 (s)(3H), 2.80-3.10 (2H, m), 4.30-4.60 (2H, m). 4.75- 
5.05 (2H, m), 6.93 (1H, s), 7.00-7.40 (13H, m), 7.40-7.50 (1H, m), 7.95-8.35 (4H, m), 11.63 (1H. s) 

(6) IR (Nujol) : 3270, 1630, 1535, 1495 cm' 1 

NMR (DMSO-d&, 6) : 1.41 (s) and 1.45 (s)(6H), 2.70 (s) and 2.87 (s)(3H), 2.8-3.1 <2H, m), 4.3-4.7 (2H, m), 
4.9-5.1 (1H, m), 7.0-7.4 (12H, m), 7.4-7.5 (1H, m), 7.7-7.9 (2H, m), 8.1-8.2 (2H, m), 11.60 (1H, s) 



Example 7 

The object compounds were obtained according to a similar manner to that of Example 2. 

(1) IR (Nujol) : 3250, 1640 (sh), 1630, 1595, 1525 cm H 

NMR (DMSO-dt, 6) : 1.7-2.2 (2H, m), 2.71 and 2.79 (3H, s), 2.8-3.1 (2H, m). 3.7-4.1 (2H, m), 4.2-4.5 (3H. m) f 
4.6-4.7 (1H, m), 4.9-5.1 (2H, m), 6.7-7.3 (14H, m), 8.45-8.55 and 8.77 (1H, m), 8.82 (1H, m), 11.17 and 11.27 
<1H, s) 

(2) IR (Nujol) : 3300. 1645, 1600, 1530 cm" 1 

NMR (DMSOds, 6) : 1.6-2.2 (4H. m), 2.74 and 2.81 (3H. s), 2.85-3.1 (2H, m), 3.6-4.0 (2H, m), 4.35-4.7 (3H, 
m), 4.9-5.05 (1H, m), 7.0-7.3 (13H, m), 7.46 (1H, d, J = 8Hz), 7.66 (1H. d, J = 8Hz), 8.48 (d, J = 8Hz) and 8.71 
(d, J=8Hz)(1H), 11.55 (1H, s) 



Example 8 

The object compound was obtained according to a similar manner to that of Example 3. 
NMR (DMS0-d 6 , 5) : 1.7-2.3 (4H, m), 2.8-3.1 (5H, m), 3.45-3.9 (2H, m), 4.35-4.75 <3H, m), 4.9-5.05 (1H, m), 
6.68 (d. J = 15.4Hz), 7.0-7.8 <m)(17H), 8.38 (d, J = 8.3Hz), 8.7-8.8 (m)(1H) 



Example 9 
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The object compounds were obtained according to a similar manner to that of Example 4. 
(1) IR (Neat) : 3300, 1630, 1495 cm H 
NMR (DMSO-d 6( 6) : 1.7-2.6 (4H, m), 2.6-3.1 (7H, m), 3.25-3.65 (2H, m). 4.1-4.6 (4H, m), 4.8-5.1 (2H, m), 
7.0-7.3 (15H, m), 8.3-8.4 (m) and 8.7-8.8 (m)(1H) 
5 (2) IR (Neat) : 3300, 1630, 1495 cm" 1 

NMR (DMSO-dt, 5) : 1.6-2.5 (7H, m), 2.5-3.1 (6H, m), 3.2-3.6 (2H, m), 4.1-4.6 (4H, m), 4.9-5.1 <2H, m), 7.0- 
7.4 (15H, m), 8.3-8.4 (m) and 8.7-8.8 (m)(1H) 

(3) IR (Nujol) : 3300, 1660 (sh), 1640, 1605 cm" 1 

NMR (DMSOdt. 5) : 1.65-2.2 (2H, m), 2.7-3.1 (5H, m), 3.2-3.5 (2H, m), 3.55-3.9 (2H, m), 4.2-4.6 (3H, m), 
70 4.8-5.2 (2H, m), 5.4-5.55 (1H, m), 6.5-6.7 (3H, m), 7.0-7.4 (13H, m), 8.4 and 8.8 (1H, m) 

(4) IR (Nujol) : 3250, 1625, 1210 cm" 1 

NMR (DMSOdc, 5) : 1.7-2.2 (2H, m), 2.7-3.15 (5H, m), 3.3-3.5 (2H, m), 3.55-3.75 (2H, m). 4.2 (1H, m). 4.35- 
4.6 (3H, m), 4.9-5.1 (2H, m), 6.60 (1H, dd, J = 9Hz. 2Hz), 6.85 (1H, dd, J = 9Hz, 2Hz). 7.0-7.4 (12H, m). 8.35- 
8.4 and 8.8-8.9 (1H. m), 8.55-8.6 (1H, m), 10.54 and 10.58 (1H, m) 
15 (5) IR (Nujol) : 3260, 1630, 1590 cm" 1 

NMR (DMSO-ds, 5) : 1-7-2.1 (2H, m), 2.72 (s) and 2.79 (s)(3H), 2.8-3.1 (2H, m), 3.6-4.0 (2H, m), 4.2-4.7 (4H, 
m), 4.8-5.1 (2H, m), 6.18 (1H, br s), 6.61 (1H, br s), 6.92 (1H, br s), 7.0-7.4 (10H, m), 8.4-8.5 (1H, m), 11.46 
(1H,brs) 

20 

Example 10 

The object compounds were obtained according to a similar manner to that of Example 1. 
(1) mp : 234-236 *C 
25 IR (Nujol) : 3440, 3250, 1665. 1630, 1595 cm" 1 

NMR (DMSO-de, 5) : 1.65-1.85 <1H, m). 2.20-2.45 (1H. m), 2.67 (s) and 2.72 (s)(3H), 2.7-3.1 (2H, m), 3.55- 
3.70 (1H, m), 3.85-4.00 (1H, m), 4.15-4.30 <1H, m), 4.40 (2H, s), 4.55-4.70 (1H, m), 4.80-5.05 (1H, m), 5.28 
(1H, br s), 6.90-7.00 (2H, m), 7.00-7.30 (10H, m), 7.44 (1H, d, J = 7.5Hz), 7.86 (1H, s), 8.02 (1H, d, J = 8Hz), 
8.45 (1H, d, J = 8Hz), 11.66 (1H, s) 



30 





Elemental Analysis. Calculated for 




C31H32N4CU : 






C 70.97, H 6.15. N 10.68 


35 


Found : 


C 70.88, H6.08, N 10.60 



(2) IR (Nujol) : 3180, 1640, 1590, 1570 cm" 1 

NMR (DMSOde, 5) : 1.9-2.1 (1H, m), 2.3-2.5 (1H. m), 2.74 (s) and 2.84 (s)(3H), 2.8-3.1 (2H, m), 4.1-4.6 (4H, 
m), 4.8-5.1 (2H, m), 7.0-7.4 (12H, m). 7.4-7.5 (1H, m), 7.78 (1H, s), 8.15 (1H, d, J = 8Hz), 8.5-8.7 (1H, m). 
11.74 (1H, s) 

(3) IR (Nujol) : 3250, 1630, 1525 cm" 1 

NMR (DMSO-dc, 5) : 2.74 (s) and 2.83 (s)(3H), 2.8-3.35 (4H, m), 4.4-4.7 (3H, m), 4.9-5.2 (3H, m), 7.0-7.3 
(12H, m), 7.46 (1H, d, J = 7Hz), 7.87 (1H, d, J = 2Hz), 7.94 (1H, d, J = 7Hz), 8.56 (d, J = 8Hz) and 8.60 (d, 
J = 8Hz)(1H), 11.79 <1H, s) 

(4) IR (Nujol) : 3400, 1685, 1240 cm" 1 

NMR (DMSO-de, B) : 1.7-2.2 (2H, m), 2.67 (s) and 2.75 (s)(3H), 2.6-3.0 (2H, m), 3.6-3.8 <1H, m), 3.8-4.1 (1H, 
m), 4.2-4.6 (3H, m), 4.6-5.0 (3H, m), 6.59 (d, J = 8Hz), 6.62 (d, J = 8Hz)(2H), 6.8-7.3 (9H, m), 7.44 (1H, d, 
J = 7Hz), 7.85 (1H, s), 8.03 (1H, d, J = 7Hz), 8.2-8.4 (1H, m), 9.20 (s) and 9.22 (s)(1H), 11.64 (1H, s) 



Example 1 1 

The object compounds were obtained according to a similar manner to that of Example 4. 
(1) IR (Nujol) : 3400, 3300, 1640 (sh), 1630, 1570 cm" 1 
NMR (DMSO-d 6) 5) : 1.7-2.4 (2H, m), 2.59, 2.64, 2.72 and 2.79 (3H, s), 2.8-3.1 (2H, m), 3.66, 3.8-3.9 and 
3.95-4.1 (2H, m), 4.25-4.55 (3H, m), 4.6-4.8 (1H, m), 4.9-5.2 (2H, m), 6.8-7.8 (15H, m), 8.58 and 8.76 (2H, 
two sets of d, J = 8Hz) 
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Elemental Analysis. Calculated for 
C31H31N3O5 : 


Found : 


C 70.84, H 5.94, N 7.99 
C 70.09, H 6.02, N 8.01 



(2) IR (Nujoi) : 3400. 3220. 1770, 1630, 1615, 1570 cm H 
NMR (DMSOd & , 5) : 1.75-2.3 (2H, m). 2.59, 2.72 and 2.79 (3H, s), 2.9-3.1 (2H, m). 3.73 and 4.10 (2H. br s). 
4.20-4.55 (3H, m). 4.65-4.8 (1H, m). 4.95-5.1 and 5.3-5.4 (2H, m), 6.8-7.3 (11H, m). 7.4 (1H, m), 7.6 (1H, m). 
8.17 (1H, d, J = 8.1 Hz), 8.45-8.6 (1H, m) 



Elemental Analysis. Calculated for 
C30H33N5O4 : 


Found : 


C 68.29, H 6.30, N 13.27 
C 67.20, H 5.93, N 13.33 



Example 12 

The object compounds were obtained according to a similar manner to that of Example 2. 

(.1) IR (Nujol) : 3200. 1670, 1640, 1605 cm"" 1 
NMR (DMSO-d&, 6) : 1.7-2.3 (2H. m), 2.46 (s), 2.57 (s). 2.70 (s) and 2.76 (s)(3H), 2.7-3.0 (2H, m), 3.6-4.5 
(5H, m), 4.5-5.4 (3H, m). 6.5-6.7 (2H, m), 6.7-7.1 (4H, m), 7.1-7.3 (4H, m), 7.3-7.5 (1H, m), 7.5-7.7 (1H, m). 
8.16 (1H, d. J = 8Hz). 8.37 (d, J = 8Hz) and 8.48 (d, J = 8Hz)(1H), 9.21 (1H, br s), 13.3-13.7 (1H. broad) 

(2) IR (Nujol) : 3250, 1630-1595, 1530, 1510 cm" 1 
NMR (DMSO-d 6l 5) : 1.7-2.1 (2H, m), 2.5-3.0 (2H, m), 2.70 (s) and 2.76 (s)(3H), 3.7-3.9 (1H, m), 3.9-4.1 (1H, 
m), 4.2-4.5 (3H, m). 4.5-5.0 (2H. m), 5.09 (1H, d. J = 2Hz), 6.5-7.1 (9H. m). 7.1-7.3 (4H, m), 8.42 (d, J = 8Hz) 
and 8.72 (d, J = 8Hz)(1 H), 8.81 (1H, s), 9.22 (1H, s), 11.26 (1H, br s) 



Example 13 

To a solution of Starting Compound (1.67 g) in methylene chloride (30 ml), 3-chloroperoxybenzoic acid 
(0.64 g) was added under ice-cooling. After stirring at the same temperature for 15 minutes. 5% sodium 
hydrogen carbonate solution was added. The mixture was filtered over celite. The organic layer was 
separated, dried over anhydrous magnesium sulfate and evaporated. Tne residue was applied to a silica gel 
column and eluted with a mixture of chloroform and methanol (20:1). The fractions containing the more 
polar product were collected and evaporated. The residue was pulverized with IPE, filtered and dried to give 
A-isomer of Object Compound (0.48 g.). 
IR (Nujol) : 3250. 1640, 1525, 1040 cm' 1 

NMR (DMSO-d 6 , 6) : 2.69 (s) and 2.77 (s)(3H), 2.8-3.1 (3H, m), 3,45-3.65 (1H, m). 4.3-4.6 (3H, m), 4.9-5.1 
(1H, m). 5.3-5.4 (1H. m), 5.4-5.6 (1H, m). 7.0-7.1 (2H, m). 7.1-7.3 (10H, m). 7.47 (1H, d, J = 7Hz). 7.9-8.0 
(2H, m) t 8.55-8.65 (1H, m), 11.86 (1H, sO 

The fractions containing the less polar product were collected and evaporated. The residue was 
crystallized with IPE, filtered and dried to give B-isomer of Object Compound (0.40 g). 
IR (Nujol) : 3500, 3300, 1640, 1610, 1530, 1040 cm" 1 

NMR (DMSOd 6 , 5) : 2.72 (s) and 2.78 (s)(3H), 2.75-3.15 (3H, m), 3.25-3.50 (1H, m), 4.3-4.7 (3H, m). 4.9-5.1 
(1H, m), 5.1-5.3 (1H, m), 5.40-5.55 (1H, m), 6.95-7.35 (12H, m), 7.49 (1H, d, J=7Hz), 7.85-7.95 (2H, m), 8.7- 
8.8 (1H, m), 11.82 (1H, s) 



Example 14 
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To a solution of Starting Compound (0.5 g) in methylene chloride (10 ml), 3-chloroperoxy benzoic acid 
(0.4 g) was added. After stirring at room temperature for 40 minutes, 3-chloroperoxy benzoic acid (0.2 g) 
was added and the mixture was warmed at 38 'C for half an hour. After adding 5% sodium hydrogencar- 
bonate solution, the mixture was filtered over Celite. The organic layer was separated, washed with brine, 
dried over anhydrous magnesium sulfate and evaporated. The residue was applied to a silica gel column 
and eluted with a mixture of chloroform and methanol (30:1). The main fractions were collected and 
evaporated. The residue was pulverized with IPE, filtered and dried to give Object Compound (026 g). 
IR (Nujol) : 3280, 1630, 1525 cm" 1 

NMR (DMSO-ds, 5) : 2.74 (s) and 2.80 (s)(3H), 2.8-3.3 (3H, m). 3.6-3.8 (1H. m), 4.4-4.5 (2H, m). 4.6-4.8 (1H, 
m), 4.9-5.1 (1H, m), 52-5.3 (1H, m), 5.4-5.5 (1H, m), 7.0-7.3 (12H, m), 7.48 (1H, d, J = 7.5Hz), 7.9-8.0 (2H. 
m), 8.7-8.8 (1H, m), 11.94 (1H, s) 



Example 15 

To a mixture of Starting Compound (5.0 g), cetyltrimethylammonium chloride (313 mg), and powdered 
sodium hydroxide (1.52 g) in methylene chloride (100 ml) was added tert-butyl bromoacetate (1.88 g) under 
ice cooling. The mixture was stirred at the same temperature for an hour. 

To the mixture was added 1 N-hydrochloric acid (25 ml) and methylene chlorode was evaporated. Ethyl 
acetate and water were added to the residue and the mixture was acidified to pH 3 with 1N hydrochloric 
acid and was separated. The aqueous layer was extracted with ethyl acetate again and the combined 
organic layer was washed successively with water, diluted sodium hydrogencarbonate solution, sodium 
chloride solution and dried with magnesium sulfate. After concentration, the residue was chromatographed 
on a silica gel column (120 g) eluting with chloroform-methanol (methanol 1.5% to 2.5% gradient). 

The fractions containing the more polar product were collected and evaporated to give Object 
Compound A (0.93 g). 
IR (CH 2 CI 2 ) : 1740, 1640 cm" 1 

NMR (DMSO-d 6l 5) : 1.39 (9H, s). 1.43 (9H. s). 1.8-2.0 (1H. m), 2.1-2.3 (1H, m), 2.71 and 2.78 <3H. s), 2.8- 
3.1 (2H, m), 3.8-4.0 (2H, m), 3.97 (2H, s), 4.18 (1H, m), 4.42 (2H, s), 4.68 (1H, t. J = 7.5Hz). 4.9-5.1 (2H, m), 
5.1 (2H, s), 7.0-7.3 (11H, m), 7.42 (1H, d, J = 7.7Hz), 7.93 (1 H, br s), 8.06 (1H, d, J = 7.4Hz), 8.46 (1H, m) 

The fractions containing the less polar product were collected and evaporated to give Object Compound 
B (4.46 g). 

IR (CH 2 CI 2 ) : 3600, 3400, 1740, 1670, 1640 cm" 1 

NMR (DMSO-d 6 , 5) : 1.43 (9H. s), 1.75 -2.1 (2H, m), 2.70 and 2.78 (3H, s), 2.8-3.1 (2H, m), 3.6-3.7 and 3.8- 

4.0 (2H, m), 4.2-4.5 (3H, m), 4.65-4.8 (1H, m), 4.9-5.1 (2H, m), 5.1 (2H, s), 7.0-7.5 (13H, m), 7.9 (1H, br s). 

8.1 (1 H, d, J = 8Hz), 8.44 (1 H, m) 



Example 16 

A solution of Starting Compound (3.56 g) and anisole (3.0 ml) in methylene chloride (25 ml) was treated 
with trifluoroacetic acid (16 ml) at room temperature for an hour. After concentration, the residue was 
dissolved in ethyl acetate and neutralized to pH 8 with sodium hydrogencarbonate solution. The aqueous 
layer was acidified with 4N-hydrochloric acid to pH 3 and extracted three times with ethyl acetate. The 
combined organic layer was washed with sodium chloride solution and dried over magnesium sulfate. After 
concentration, the residue was triturated in a mixed solvent of ethyl acetate and IPE and the resulting 
powder was filtered, washed with diisopropyl ether and dried to give Object Compound (3.04 g). 
IR (Nujol) : 3300, 1730, 1620, 1530 cm -1 

NMR (DMSO-d s . 5) : 1.75-2.1 (2H, m). 2.70 and 2.78 <3H, s). 2.8-3.2 (2H, m), 3.6-3.7 and 3.8-4.0 (2H, m), 
4.31 (1H, br), 4.42 (2H, s), 4.8-5.1 (2H, m), 5.12 (2H, s), 7.0-7.3 (12H, m), 7.45 (1H, d, J=7.7Hz), 7.93 (1H, 
s), 8.07 (1 H, d, J = 7Hz), 8.44 (1 H, m) 



Example 17 

To a solution of Starting Compound (900 mg) and HOBT (209 mg) in methylene chloride (20 ml) was 
added WSC'HCl (295 mg) under ice-cooling. After stirring at the same temperature for twenty minutes. 
N,N-dimethylethylenediamine (133 mg), and the solution was stirred overnight under cooling. After con- 
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centration, the residue was extracted with ethyl acetate (100 ml) with sodium hydrogencarbonate solution. 
The organic layer was washed with sodium chloride solution and dried over magnesium sulfate. After 
concentration, the residue was dissolved in THF (12 ml) and 4N-HCI/DOX (0.31 ml) was added. The mixture 
was stirred for half an hour and concentrated. The residue was triturated with diethyl ether, filtered, washed 
5 with diethyl ether, and dried to give Object Compound (0.87 g). 
IR (Nujol) : 3250. 2700. 1680 (sh), 1640. 1530 cm" 1 

NMR (DMSO-d 6 , 5) : 1.7-2.1 (2H. m), 2.7-2.8 (9H, m), 2.8-3.1 (2H, m), 3.2 (2H, m), 3.45 (2H, m). 3.6-3.7 and 
3.8-4.0 (2H, m). 4.3-4.5 (3H, m), 4.7 (1H, m), 4.9-5.1 (2H, m), 5.04 (2H, s), 6.95-7.3 (12H, m), 7.51 (1H, d. 
J = 7.7Hz), 7.98 (1H. s). 8.06 (1H, d, J = 7.4Hz), 8.47 (1H, m), 8.68 (1H, m), 10.58 (1H. br s) 

w 

Example 18 



75 The object compound was obtained according to a similar manner to that of Example 15. 

NMR (DMSO-d 6 , 5) : 1.75-2.2 (2H. m). 2.20 (6H, s), 2.6-2.8 (5H, m), 3.4 <2H. m), 3.6-3.7 (1H, m), 3.9 (1H, 
br). 4.2-4.4 (5H, m). 4.71 (1H, m), 4.9-5.05 (2H, m). 7.0-7.3 (12H, m), 7.54 (1H. d, J = 8Hz), 7.91 (1H. s). 8.0- 
8.05 (1H. m). 8.46 (1H, m) 

20 

Example 19 

To a solution of Starting Compound (1.39 g) in methylene chloride (14 ml) was added TEA (0.74 ml) 
under ice-cooling. To this solution was added a solution of MsCI (0.21 ml) in methylene chloride (1 ml) 

25 maintaining the temperature blow 6* C. After stirring for one hour. TEA (0.74 ml) was added and a solution 
of MsCI (0.21 ml) in methylene chloride (1 ml) was added dropwise. The mixture was stirred, for additional 
half an hour and washed with water. The organic layer was dried over magnesium sulfate, and evaporated. 
The residue was subjected to a silica gel column chlomatography (60 g) and eluted with a mixture of 
chloroform and methanol (50:1-30:1). The main fractions were evaporated to give Object Compound (1.57 

30 g). 

IR (Nujol) : 3250. 1630, 1525, 1170 cm" 1 

NMR (DMSO-d 6 . 5) : 1.9-2.1 (1H, m), 2.3-2.5 (1H, m). 2.69 (s) and 2.76 (s)(3H), 2.8-3.1 (2H, m), 3.22 3H, s). 
4.0-4.3 (2H, m), 4.41 (2H. br s), 4.7-5.0 (2H, m), 5.33 (1H, br s), 6.9-7.3 (12H, m). 7.45 (1H. d. J = 7Hz). 7.87 
(1H, br s), 8.00 (1H, d, J = 8Hz), 8.5-8.6 (1H. m), 11.72 (1H, s) 

35 

Example 20 

To a solution of Starting Compound (1,8 g) in DMSO (9 ml) ( sodium azide (0.39 g) was added. The 
40 solution was heated at 70* C for 13.5 hours. After cooling, ethyl acetate (50 ml) was added and the solution 
was washed with water (three times) and brine. The organic layer was dried over magnesium sulfate and 
concentrated to give the concentrate of Intermediate Compound (ca. 20 ml). To the solution was added 
triphenylphosphine (0.78 g). then heated at 50* C for 2 hours. After adding water (0.16 ml), the mixture was 
heated at 65 "C for 4.5 hours. The precipitates were filtered, subjected to a silica gel columnchromatog- 
45 raphy (10 g) and eluted with chloroform-methanol (4:1). The main fractions were evaporated to give Object 
Compound (0.95 g). 
IR (Nujol) : 3300. 1640. 1605 cm" 1 

NMR (DMSO-ds, 5) : 1.5-1.7 (1H, m), 1.78 (2H, br s), 2.2-2.4 (1H. m), 2.66 (s) and 2.73 (s)(3H), 2.7-3.1 (2H. 
m), 3.3-3.5 (2H, m), 3.8-4.0 (1H, m), 4.3-4.7 (3H, m), 4.8-5.1 (1H. m), 6.9-7.3 (1 1 H, m). 7.43 (1H, d, J = 8Hz), 
so 7.5-7.7 (1H, m). 7.81 (1H. s), 8.00 (1H, d. J = 8Hz), 8.4-8.7 (1H, m), 11.63 (1H, s) 



Example 21 

55 In ethanol, Starting Compound (0.30 g) was dissolved under heating. After ice-cooling, 4N-HCl/DOx 
(0.16 ml) was added and the solution was evaporated. The residue was pulverized with ether, filtered and 
dried to give Object Compound (0.31 g). 
IR (Nujol) : 3200, 1625, 1520 cm" 1 
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NMR (DMSO-d&, 6) : 1.8-2.2 (1H, m), 2.50 <1H, br s), 2.72 (3H, s) f 2.7-3.2 (2H, m), 3.7-4.3 (3H, m). 4.3-4.6 
(2H, m), 4.6-5.1 (2H. m), 6.9-7.6 (13H, m), 7.8-8.1 (2H, m), 8.4 (3H, br s), 8.85-9.15 (1H, m), 11.82 (1H, m) 



5 Example 22 

To a solution of Starting Compound (1.5 g) and pyridine (0.23 ml) in mixed solvent of methylene 
chloride (30 ml) and DMF (20 ml) was added dropwise a solution of ehtyloxalyl chloride (0.32 ml) in 
methylene chloride (3 ml) under ice-cooling. The solution was stirred for four hours at the same 

w temperature, during which period ethyloxalyl chloride (64 ul) and pyridine (46 ul) were added. After 
concentration, the product was extracted with ethyl acetate and the organic layer was washed successively 
with 1N hydrochloric acid, water, 5% sodium hydrogencarbonate solution, water, and sodium chloride 
solution and dried over magnesium sulfate. After concentration, the residue was applied to a column of 
silica gel (60 g) eluting with a mixed solvent of chloroform and methanol (50:1) to give Object Compound 

75 (1.75 g) as an amorphous solid. 

IR (Nujol) : 3260, 1750, 1690, 1640, 1525 cm" 1 

NMR (DMSOde, 5) : 1.22 (3H, t, J = 7Hz), 1.7-2.0 (1H, m). 2.3-2.6 (1H, m), 2.69 (s) and 2.76 (s)(3), 2.7-3.0 
(1H, m), 3.0-3.2 (1H. m), 3.6-3.8 (1H, m), 4.0-4.6 (4H, m), 4.18 (2H. q, J = 7Hz), 4.6-4.8 (1H. m), 4.8-5.1 <1H, 
m), 6.9-7.3 (12H, m), 7.45 (1H, d, J = 7Hz), 7.85 (1H, s), 8.05 (1H, d, J=8Hz), 8.6-8.8 (1H, m), 9.1-9.3 (1H, 
20 m), 11.69 (1H, s) 



Example 23 

25 The object compound was obtained according to a similar manner to that of Example 4. 
mp : 1 25-1 3a" C 

IR (Nujol) : 3490, 3320, 3160, 1720, 1695, 1605 cm" 1 

NMR (DMSO-de, 5) : 1.9-2.4 (2H, m), 2.60, 2.72 and 2.78 (3H, s). 2.9-3.1 (2H, m). 3.75-3.9 (1H, m), 4.17- 
4.26 (1H, m), 4.3-4.5 (2H, m), 4.7-4.8 (1H, m), 4.9-5.2 and 5.4 (2H, m), 6.60 (2H, br), 6.8-7.7 (13H, m) 8.17 
30 (1 H, d, J = 8Hz), 8.5-8.7 (1 H, m), 1 3.6 (1 H, br) 



Example 24 

35 The object compound was obtained according to a similar manner to that of Example 21. 
IR (Nujol) : 3250, 2650, 1630. 1530 cm" 1 

NMR (DMSO-dG, 5) : 1.75-2.1 (2H, m), 2.7-3.1 (11H, m), 3.5 (2H, m), 3.6-3.7 and 3.8-4.0 (2H, m), 4.3-4.5 
<3H, m), 4.65-5.0 (5H, m), 7.0-7.3 (12H, m), 7.73 (1H, d, J = 7.9Hz), 8.0-8.15 (2H, m), 8.47 (1H, m), 11.28 
(1H. br s) 



Example 25 

The object compounds were obtained according to a similar manner to that of the latter half of Example 

45 1. 

(1) NMR (DMSO-dG, 5) : 1.85-2.05 (1H, m), 2.15-2.35 (1H, m), 2.7 and 2.77 (3H, s), 2.8-3.1 (2H, m), 
3.83 (1H, d, J = 11.4Hz), 4.1 (1H, m), 4.42 (2H, s), 4.60-4.8 (1H, m), 4.9-5.1 (2H, m), 6.6 (2H, br), 7.0-7.3 
(11H, m), 7.45 <1H, d, J = 3.7Hz), 7.87 (1H, br s), 8.03 (1H. d, J = 7.1 Hz), 8.5 (1H, m), 11.7 (1H, s) 

(2) IR (Nujol) : 3250, 1750, 1630, 1530 cm" 1 

50 NMR (DMSO-de, 5) : 1.16 (3H, t, J = 7Hz), 1.8-1.9 (1H, m), 2.15-2.3 (1H, m), 2.69 and 2.77 (3H, s), 2.8-3.1 
(2H, m), 3.8-4.2 (7H, m), 4.41 (2H, br s), 4.68 (1H, m). 4.96 (1H, m), 6.95-7.3 (11H, m), 7.49 (1H, d, 
J = 8.2Hz), 7.87 (1 H, br s), 8.03 (1 H, d, J - 7.2Hz), 8.44 (1 H, m), 1 1 .67 (1 H, br s) 



55 Example 26 

The object compound was obtained according to a similar manner to that of the latter half of Example 1 . 
IR (Nujol) : 3200-3400, 2600, 1660-1600, 1550-1530 cm -1 
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NMR (DMSO-d*, 5) : 1.7-2.2 (2H, m), 2.7-3.1 (5H, m), 3.56-3.9 (2H, m), 4.3-4.6 (4H. m). 4.9-5.1 <2H, m), 7.0- 
7.3 (11H, m), 7.4-7.65 (1H, m), 7.9-8.1 (1H, m), 8.50 and 8.66 (1H, d, J = 8Hz), 8.8^8.9 (1H t m), 9.0-9.3 (1H, 
m) 



Example 27 

A solution of Starting Compound (703 mg) in a mixed solvent of ethanol (20 ml) and THF (5 ml) was 
hydrogenated under atmospheric pressure in the presence of 10% palladium on carbon (200 mg) at room 
io temperature for two hours. Filtration and concentration gave Object Compound (500 mg) as an amorphous 
solid. 

IR (Nujol) : 3250, 1710, 1630, 1540 cm" 1 

NMR (DMSO-ds, 5) : 2.72 and 2.79 (3H, s), 2.4-3.0 (4H, m), 4.43 (2H. m), 4.7-5.2 (2H, m), 6.9-7.3 (13H, m), 
7.55 (1H. d, J = 8Hz), 7.63 (1H. d. J = 8Hz), 8.2 (1H, m), 8.6 (1H. m), 12.71 (1H, s) 



Example 28 

To an ice-cooled solution of Starting Compound (2.54 g), HCI*H-G1n-NHBu l (1.52 g). and HOBT (0.648 
20 g) in DMF (40 ml), was added WSC (0.783 g). After stirring at the same temperature for two hours and at 

room temperature for half an hour, NMM (0.18 ml) was added and the solution was stirred overnight. The 

solution was concentrated and the residue was triturated with water under cooling, nitration and recrystal- 

lization of the precipitates gave Object Compound (1.42 g). 

mp : 205-206 "C 
26 IR (Nujol) : 3300. 1660 (sh), 1642, 1630, 1545, 1535 cm" 1 

NMR (DMSO-d 6 , 5) : 1.24 (9H, s), 1.6-2.2 <4H, m), 2.5-3.1 (4H, m), 2.71 and 2.78 (3H, s), 4.0-4.6 (3H, m), 

4.7-5.1 (2H, m). 6.9-7.3 (13H, m), 7.38 (2H, s), 7.44 (1H, d, J = 8Hz), 7.62 (1H, d, J = 8Hz), 7.9 <1H, m), 8.2 

(1H. m), 8.5 (1H, m), 11.54 (1H, s) 



30 


Elemental Analysts. Calculated for 




C39H 47 N 7 O6*H 2 0 : 






C 64.40, H 6.79, N 13.47 




Found : 


C 64.81, H 6.50, N 13.62 



35 



Example 29 

To an ice-cooled solution of Starting Compound (3.02 g) and BSA (2.27 g) in methylene chloride (50 
ml) was added indole-3-carbonyl chloride (1.0 g). The solution was stirred at this temperature for two hours 
and BSA (0.82 g) and indole- 3-carbonyl chloride (0.2 g) was added. The solution was washed with water, 
diluted sodium hydrogencarbonate solution 0.5N hydrochloric acid and sodium chloride solution and dried 
over magnesium sulfate. After concentration, the residue was applied to a silica gel (50 g) column and 
eluted firstly with chloroform and secondly with chloroform -methanol (100:1 to 100:2.5 gradient elution) to 
give Object Compound (3.3 g) as an amorphous solid. 
IR (Nujol) : 3270, 1740, 1635 (sh), 1620, 1550, 1540 cm" 1 

NMR (DMSO-d 6 , 5) : 2.64 and 2.81 (3H, s), 2.6-3.3 (4H, m), 4.27 and 4.67 (2H, ABq. J = 15Hz), 5.0-5.3 (2H, 
m). 5.13 (2H, s), 7.03 (5H, s). 7.0-7.7 (13H, m), 7.8-8.1(2H, m), 9.67 (1H, s) 



Example 30 

A solution of Starting Compound (2.87 g) in ethanol (60 ml) was added 10% palladium on carbon (780 
mg). The solution was hydrogenated at room temperature for two hours under atmospheric pressure. After 
filtration, 4N-HCI/DOX (1.1 ml) was added to the filtrate and the solution was concentrated. Water (100 ml) 
and ethyl acetate (50 ml) were added to the residue and the aqueous layer was lyophilized to give Object 
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Compound (2.09 g) as an amorphous solid. 

IR (Nujoi) : 3400-3100, 2750-2600, 1630, 1535 cm" 1 

NMR (DMSO-d 6 , h) : 1.2-1.9 (6H, m), 2.70 and 2.77 (3H, s), 2.6-3.1 <4H, m), 4.2-4.6 (3H, m), 4.9-5.2 <1H, m), 
6.9-7.5 (14H, m), 7.8-6.4 (6H, m) 



Elemental Analysis. Calculated for 


C 32 H37N503 # HCI : 




C 66.71, H 6.65, N 12.16, CI 6.15 


Found : 


C 62.22, H 6.33, N 1 1 .63, CI 7.51 



Example 31 

To an ice-cooled solution of Starting Compound (1.0 g), 3-diethylaminopropionic acid hydrochloride 
(318 mg). and HOBT (283 mg) was added WSC (271 mg). The solution was stirred at the same temperature 
for an hour and at room temperature for six hours. During these reaction period, NMM (0.1 ml) and 
WSC'HCI (33 mg) were added. The solution was concentrated and was acidified with diluted hydrochloric 
acid to pH 2 and washed twice with ethyl acetate. The aqueous layer was neutralized to pH 8 with sodium 
hydrogencarbonate solution and extracted twice with ethyl acetate. The organic layer was dried with 
magnesium sulfate and concentrated. The residue was dissolved in THF (15 ml) and 4N-HCI/DOX (0.35 ml) 
was added. After evaporation of THF, the residue was dissolved in water and washed with diethyl ether. The 
aqueous layer was lyophilized to give Object Compound (803 mg). 
IR (Nujol) : 3200. 1630. 1535 cm -1 

NMR (DMSO-d 6 , 5) : 1.17 (9H. s), 1.2-1.9 (6H, m), 2.5-2.7 <2H, m), 2.73 and 2.8 (3H, s), 2.9-3.4 (10H. m). 
4.4-4.7 (3H. m), 4.8-5.1 (1H, m), 7.0-7.3 (12H, m). 7.4 (1H. m). 8.1-8.4 (3H. m). 10.3 (1H. br), 11.7 (1H, s) 



Example 32 

Starting Compound (0.82 g) and anisole (1 .0 ml) was dissolved in methylene chloride (5 ml), and under 
ice-cooling, TFA (15 ml) was added to the solution. The solution was stirred at the same temperature for 
twelve minutes and at room temperature for twenty minutes. After evaporation of TFA, 4N-HCI/DOX (0.6 ml) 
was added to the residue. The mixture was concentrated again and the residue was triturated with IPE. The 
powder was filtered, washed with ether, and dried under vacuum to give the intermediate (0.66 g). This 
intermediate was dissolved in methylene chloride (10 ml), and TEA (197 mg) and AC 2 0 (99 mg) were 
added into the solution at -15*C. After stirring the solution for half an hour, DMF (15 ml) and methanol (2 
ml) was added to the solution to dissolve the precipitates and the solution was concentrated. The product 
was extracted with ethyl acetate and the organic layer was washed successively with water, diluted sodium 
hydrogencarbonate solution, 0.5N hydrochloric acid, and sodium chloride solution, and was dried over 
magnesium sulfate. After filtration, the precipitates formed after left standing were collected, washed with 
ethyl acetate, and dried to give Object Compound (0.36 g). 
mp : 198-201* C 

IR (Nujol) : 3250, 1660 (sh), 1635. 1620, 1550, 1250, 1215 cm" 1 

NMR (DMSO-dc, 5) : 1.0 (3H, d, J = 6Hz), 1.2-1.8 (6H, m), 1.88 (3H, s), 2.70 and 2.77 (3H, s), 2.8-3.2 (4H, 
m), 3.8-4.2 (2H, m), 4.35-4.6 (3H, m). 4.70 {1H, d, J = 5Hz), 4.85-5.2 (1H, m). 6.9-7.3 (11H, m). 7.3-7.75 (5H, 
m). 8.0-8.35 (3H, m), 11.5 (1H, br) 



Elemental Analysis. Calculated for 
C 3 8H4 6 N606*1/2CH 3 COOC2H5 : 


Found : 


C 66.84, H6.79, N 12.31 
C 66.10, H 6.93, N 11.56 
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Example 33 

To a solution of Starting Compound (0.70 g) in DMF (10 ml), NMM (0.14 mi) was added at 4* C. Then 



CH 0 COOBu 
I 

Boc-NCH 2 COOSu 

(0.47 g) was added and stirred at room temperature for 2 hours. After evaporation, the residue was 
dissolved in methylene chloride (20 ml) and N,N<limethyM ,3-propanediamine (10 drops) was added. The 
mixture was stirred for 30 minutes, then evaporated. The residue was dissolved ethyl acetate, and the 
organic layer was washed successively with 2% hydrochloric acid, water, 5% sodium hydrogencarbonate, 
water and brine. The organic layer was dried over anhydrous magnesium sulfate, then evaporated. The 
residue was subjected to column chromatography on silica gel (30 g) and eluted with a mixture of 
chloroform and methanol (20:1). The fractions containing th& object compound were combined and 
evaporated. The residue was pulverized with IPE, filtered and dried to give Object Compound (0.67 g). 
IR (Nujol) : 3290, 1730, 1710, 1630, 1620, 1545 cm" 1 

NMR (DMSOdt. 6) : 1.20-1.50 (4H, m), 1.33 (s) and 1.35 (s)(9H), 1.40 (s) and 1.41 (s)(9H), 1.50-1.80 (2H, 
m), 2.72 (s) and 2.81 (s)(3H), 2.80-3.20 (4H, m), 3.70-3.90 (4H, m), 4.30-4.60 (3H, m), 4.90-5.10 (1H, m), 
7.00-7.40 (12H, m). 7.40-7.50 (1H. m), 7.70-7.85 (1H, m). 7.90-8.00 (1H, m), 8.10-8.20 (2H, m). 8.30-8.40 
(1H, m), 11.60 (1H, s) 



Example 34 

To a solution of Starting Compound (0.70 g) and morpholinecarbonyl chloride (0.18 g) in DMF (10 ml), 
NMM (0.28 ml) was added. The mixture was stirred for 4 hours and allowed to stand overnight. The 
evaporated residue was dissolved in a mixture ethyl acetate and THF and washed successively with 2% 
hydrochloric acid, water, 5% sodium hydrogencarbonate, water and brine. The organic layer was dried over 
anhydrous magnesium sulfate and evaporated. The residue was subjected to column chromatography on 
silica gel (25 g) and eluted with a mixture of chloroform and methanol (20:1). The fractions containing the 
object compound were combined and evaporated to give Object Compound (0.29 g). 
IR (Nujol) : 3270, 1630, 1540 cm" 1 

NMR (DMSO-ds, 5) : 1.20-1.55 (4H, m), 1.55-1.80 (2H, m), 2.72 (s) and 2.80 (s)(3H), 2.80-3.10 (4H, m), 3.10- 
3.30 (4H, m), 3.40-3.60 (4H t m), 4.30-4.60 <3H, m), 4.90-5.10 (1H, m), 6.40-6.55 (1H, m), 7.00-7.40 (12H, m). 
7.40-7.50 (1H, m), 7.77 (1H, d, J = 8Hz), 8.10-8.20 (2H, m), 8.37 (1H, d, J = 8Hz). 11.60 (1H, s) 



Example 35 

To an ice-cooled solution of Starting Compound (1.0 g) in DMF (10 ml) were added pyridine (1.5 mi) 
and acetic anhydride (0.7 ml). The solution was stirred three hours at room temperature and DMAP (0.1 g) 
was added. The solution was stirred for further an hour and concentrated. The product was extracted with 
ethyl acetate and the organic layer was washed successively with 1 N-hydrochloric acid, water, 5% sodium 
hydrogencarbonate solution, water, and sodium chloride solution and dried over magnesium sulfate. 
Evaporation and trituration of the extract gave Object Compound (0.85 g) as an amorphous solid, 
mp : 89-91 " C 

IR (Nujol) : 3330, 1740, 1635, 1605, 1245 cm' 1 

NMR (DMSO-d 6 , 5) : 1.9-2.3 (2H, m), 1.98 (3H, s), 2.69 (s) and 2.76 (s)(3H), 2.7-3.1 (2H, m), 3.8-4.3 (2H, m), 
3.85 (3H, s), 4.41 (2H, s), 4.7-4.8 (1H. m), 4.8-5.1 (1H, m), 5.24 (1H, br s), 6.9-7.4 (12H, m), 7.50 (1H, d, 
J = 8Hz), 7.91 (1H, br s), 8.06 (1H, d. J=8Hz), 8.52 (1H, br s) 
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Elemental Analysis. Calculated for 
C3*H 3 6N4O5*1/2H 2 0 


Found : 


C 69.25, H 6.32, N 9.50 
C 69.64, H 6.28, N 9.52 



Example 36 

To an ice-cooled solution of Starting Compound (1.0 g). Z-Gly-OH (0.4 g). and HOBT (0.26 g) in DMF 
(10 ml) was added WSC'HCI (0.37 g). The solution was stirred at room temperature for three hours and 
concentrated. The product was extracted with ethyl acetate and the organic layer was successively washed 
with water, 1N-hydrochloric acid, water, 5% sodium hydrogencarbonate solution, water, and sodium chloride 
solution and dried over magnesium sulfate. After evaporation, the crude product was purified on a silica gel 
column (75 g) eluting with chloroform-methanol (20:1) to give Object Compound (1.3 g) as an amorphous 
solid. 

IR (Nujol) : 3250, 1720, 1710, 1660, 1635, 1525 cm -1 

NMR (DMSO-d 6 , B) : 1.6-1.9 <1H, m), 2.3-2.6 (1H. m). 2.68 (s) and 2.73 (s)(3H), 2.7-3.2 (2H, m). 3.4-3.7 (3H, 
m), 4.0-5.0 (6H, m), 5.02 (2H. s), 6.9-7.5 (19H, m), 7.81 (1H, s), 8.01 (1H, d, J = 8Hz), 8.1-8.3 (1H, m), 8.5- 
8.7 (1H, m), 11.66 (1H, s) 



Example 37 

To a solution of Starting Compound (0.93 g) in ethanol (25 ml) was added 4N-HCI/DOX (3.25 ml) and 
the solution was hydrogenated under atmospheric pressure in the presence of 10% palladium on carbon 
(1.3 g) for ten hours. After filtration and evaporation, the residue was dissolved in water (50 ml) and the 
solution was shaken twice with ethyl acetate (25 ml). The aqueous layer was separated and filtered through 
a Millipore filter and iyophilized to give Object Compound (0.49 g) as a powder. 
IR (Nujol) : 3220, 1625, 1525 cm H 

NMR (DMSO-dt, 5) : 1.7-2.0 (1H, m) ( 2.4-2.6 (1H, m), 2.68 (s) and 2.74 (s)(3H). 2.7-3.2 (2H, m), 3.4-3.9 <3H, 
m), 4.1-5.1 (6H, m), 6.9-7.4 (12H, m), 7.45 (1H, d, J = 7Hz), 7.79 <1H, s), 7.98 (1H. d, J = 8Hz), 8.20 (3H, br 
s), 8.4-8.7 (1H ( m), 8.7-8.9 (1H, m), 11.84 (1H, s) 



Example 38 

Starting Compound (1.13 g) was dissolved in ethanol (200 ml), and the solution was hydrogenated 
under atmospheric pressure in the presence of 20% palladium hydroxide on carbon (2.2 g) for three hours. 
After filtration and evaporation, the residue was triturated with IPE, and dried to give Object Compound 
(0.53 g) as an amorphous solid. 
IR (Nujol) : 3250, 1630, 1525 cm" 1 

NMR (DMSO-d 6 /D 2 0, fi) : 1.6-1.9 (1H, m) 1.9-2.1 (2H, m), 2.2-2.5 (3H, m), 2.69 (s) and 2.75 (s)(3H), 2.7-3.2 
(2H, m), 3.76 (1H, t, J = 6Hz), 4.0-4.8 (5H, m), 4.8-5.1 (1H, m), 6.9-7.3 (12H, m), 7.47 (1H, d, J = 7Hz), 7.81 
(1H, s), 7.99 (1H, d, J = 8Hz) 



Example 39 

To an ice-cooled solution of Starting Compound (1.0 g) and TEA (0.27 ml) in DMF (10 ml) was added 
succinic anhydride (0.19 g) at a time. The solution was stirred at the same temperature for three quarters an 
hour and concentrated. The product was extracted with ethyl acetate and the organic layer was washed 
successively with 1N hydrochloric acid, water and 5% sodium hydrogencarbonate solution. The last 
aqueous layer was then acidified to pH 2 with 1 N hydrochloric acid and extracted with ethyl acetate. The 
extract was washed sodium chloride solution and dried with magnesium sulfate. After concentration the 
residue (1.1 g) was dissolved in a mixed solvent of ethanol (70 ml) and water (130 ml) and 1N sodium 
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hydroxide solution (1.55 ml) was added. After evaporation of the alcohol, the solution was filtered through a 
Millipore Filter (trademark, prepared by Millipore Corporation) (type HA, 0.45 um) and lyophilized to give 
Object Compound (1 .07 g) as a powder. 
lR (Nujol) : 3200, 1640. 1630, 1570-1515 cm" 1 
s NMR (DMSO-d & , 5 : 1.6-1.9 <1H, m), 2.1-2.3 (4H, m). 2.3-2.5 (1H. m), 2.68 (s) and 2.74 (s)(3H), 2.7-3.2 (2H. 
m). 4.0-4.8 (5H. m), 4.8-5.1 (1H, m). 6.9-7.4 (12H, m), 7.47 (1H, d, J = 7Hz), 7.82 (1H, s), 8.00 (1H ( d, 
J = 8Hz), 8.5-8.8 (2H, m), 12.17 (1H, broad) 



70 Example 40 

To an ice-cooled solution of Starting Compound (1 .45 g) in ethanol (30 ml) was added a solution of 1 N 
sodium hydroxide (1 .94 ml). The solution was stirred at room temperature for two hours. After evaporation 
of alcohol, water (50 ml) was added and the solution was lyophilized to give Object Compound (1 .26 g) as a 
15 powder. 

IR (Nujol) : 3300 (broad), 1635, 1520 cm" 1 

NMR (DMSO-d & , 5) : 1.7-1.9 (1H, m), 2.3-2.5 (1H, m). 2.67 (s) and 2.75 (s)(3H), 2.7-3.0 (1H, m), 3.0-3.2 (1H, 
m), 3.6-3.8 <1H. m), 4.0-4.8 (5H, m), 4.8-5.1 (1H, m). 6.9-7.3 (12H, m), 7.46 (1H, d, J = 7Hz). 7.84 (1H, s), 
8.03 (1H, d, J = 8Hz). 8.4-8.7 (2H, m), 11.85 (1H, broad) 



Example 41 

Starting Compound (1.0 g) was dissolved in THF (15 ml). Sodium 2-ethylhexanoate (287 mg) was 
25 added to the solution. THF (25 ml) was added into it. and the suspended mixture was stirred for half an 
hour. After concentration of the solution to one-fourth of its original volume, diethyl ether (50 ml) was added 
and the resulting precipitates were collected. After drying, the product was dissolved in water (100 ml) and 
shaken once wrth diethyl ether (50 ml). The aqueous layer was lyophilized to give Object Compound (820 
mg) as a powder. 
30 IR (Nujol) : 3350. 1630-1600 cm" 1 

NMR (DMSO-d &1 5) : 1.75-2.1 (2H, m), 2.69 and 2.76 (3H, s), 2.8-3.1 (2H, m), 3.6-3.74 and 3.8-4.0 (2H, m), 
4.30 (1H, m). 4.41 (2H, s). 4.54 (2H. s), 4.72 (1H, m), 4.9-5.2 (2H, m), 6.95-7.4 (13H, m), 7.83 (1H, s), 8.03 
(1H, d. J = 7Hz), 8.44 (1H, m) 

35 

Example 42 

To a solution of Starting Compound (1.0 g) in DMF (5 ml), was added methyl mercaptan sodium salt 
(ca 15% in water, 1.35 ml). The solution was stirred at room temperature for 9 hours and allowed to stand 

40 overnight. Then the solution was poured to a mixture of ethyl acetate and sodium hydrogencarbonate 
solution. The organic layer was washed with sodium hydrogencarbonate solution, 1N sodium hydroxide 
solution, water and brine, and was dried over magnesium sulfate. After evaporation, the crude product was 
purified by column chromatography on silica gel (40 g) eluting with chloroform-methanol (50:1) crystalliza- 
tion with ethanol-hexane gave Object Compound (0.48 g). 

45 IR (Nujol) : 3350, 1705. 1640, 1620, 1605, 1530 cm" 1 

NMR (DMSO-d 6 , 5) : 1.4-2.0 (2H, m), 2.11 (3H, s), 2.4-3.7 (3H, m), 2.68 (s), 2.76 (s) and 2.80 (s)(3H), 3.83 
(s) and 3.86 (s)(3H), 4.0-5.2 (6H, m), 6.9-7.4 (12H, m). 7.50 (1H. d, d = 8Hz), 7.95 (1H, br s), 8.02 (1H, d. 
J = 8Hz), 8.44 (1H, m) 

50 

Example 43 

The object compounds were obtained according to a similar manners to those of Preparation 4 and 
Example 4, successively. 
55 (1) IR (Nujol) : 3310, 1655, 1650, 1620, 1565, 1545 cm" 1 

NMR (DMSO-d 6 , 5) : 1.8-2.1 (2H. m), 2.03 (3H, s), 2.4-2.6 (2H, m), 2.72 (s) and 2.81 (s)(3H), 2.8-3.1 (2H, m), 
3.85 (3H, s). 4.3-4.7 (3H, m), 4.9-5.1 (1H, m). 7.0-7.3 (12H, m). 7.50 (1H, d. J = 7Hz), 7.85 (1H, d, J = 8Hz), 
8.1-8.2 (1H, m). 8.12 (1H, s), 8.3-8.5 (1H, m) 
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(2) mp : 85-87* C 
IR (Nujol) : 3300, 1630, 1535 cm" 1 

NMR (DMSO-d 6 . 5) : 1.04 (d, J = 6Hz) and 1.06 (d, J = 6HzX3H), 2.71 (s) and 2.80 (s)(3H), 2.8-3.1 (2H, m), 
3.86 (3H, s), 4.0-4.1 (1H. m). 4.3-4.6 <3H, rn), 4.92 (1H, d, J = 6Hz). 4.9-5.1 (1H, m), 6.9-7.3 (12H. m), 7.43 
5 (1H, d, J = 8Hz), 7.52 (1H, d, J = 8Hz), 8.09 (1H, d, J = 8Hz). 8.13 (1H, s), 8.34 (1H, d, J = 8Hz) 





Elemental Analysis. Calculated for 




C 3 iH 3 4N*0*"1/2H20 


10 




C 69.51, H 6.59, N 10.46 




Found : 


C 69.73, H 6.44, N 10.38 



(3) IR (Nujol) : 3300, 1630, 1540, 1240 cm -1 

75 NMR (DMSO-ds, 5) : 1.23 (d, J = 7Hz) and 1.28 (d, J = 7Hz)(3H), 2.73 (s) and 2.81 (s)(3H), 2.8-3.1 <2H, m), 
3.84 (3H. s), 4.4-4.6 <3H, m), 4.9-5.1 <1H, m), 7.0-7.3 (13H. m). 7.50 (1H, d. J = 8Hz), 7.80 (d, J = 8Hz) and 
7.83 (d, J = 8Hz)(1H), 8.11 (1H, s), 8.12 (1H, d, J = 8Hz), 8.3-8.4 (1H, m) 

(4) mp : 89-91 * C 

IR (Nujol) : 3260, 1670, 1630, 1585, 1570, 1530, 1100 cm -1 
20 NMR (DMSO-d 6 . «) : 1.7-2.0 (1H. m). 2.0-2.3 (1H. m). 2.69 (s) and 2.77 (s)(3H), 2.7-3.1 (2H, m). 3.19 (3H. s). 
3.7-4.1 (6H, m), 4.3-4.5 (2H, m), 4.5-4.7 <1H, m), 4.8-5.1 (1H, m). 6.9-7.3 (12H, m). 7.49 (1H, d, J = 8Hz), 
7.91 (1H, br s), 8.05 (1H. d, J = 8Hz), 8.44 (1H, br s) 



26 


Elemental Analysis. Calculated for 




C 3 3H 36 N404M/2H 2 0 






C 70.57, H 6.64, N 9.97 




Found : 


C 70.76, H 6.78, N 9.77 



30 



(5) IR (Neat) : 1640-1630, 1540 cm" 1 
NMR (DMSO-de, 6) : 2.6-3.4 <9H, m), 3.5-3.7 (1H, m), 3.7-3.9 (3H, rn), 4.0-4.8 (4H, m), 5.0-5.3 (1H, m), 5.5- 
5.7 (1H, m), 6.8-7.4 (17H, m), 7.4-7.6 (1H, m), 7.8-8.2 (3H, m) 



Example 44 

The object compounds were obtained according to a similar manner to that of Example 4. 
40 (1) IR (Nujol) : 3250, 1735, 1645 (sh). 1630, 1545 cm' 1 

NMR (DMSO-ds. 5) : 2.6-3.1 (4H, m), 2.79 (3H, s), 4.40 (2H, s). 4.8-5.1 (2H, m), 5.05 (2H, s), 6.9-7.8 (19H, 
m), 8.3 (1H, m), 8.65 (1H, m), 11.6 (1H, s) 

(2) mp : 222-224* C 

IR (Nujol) : 3280, 1680 (sh), 1660 (sh), 1645, 1630, 1550, 1535 cm" 1 
45 NMR (DMSO-de, S) : 1.23 (9H, s), 1.6-2.7 (4H, m), 2.55-3.05 (4H, m), 2.70 and 2.76 (3H, s), 4.0-4.3 (1H, m), 
4.3-4.7 (2H, m), 4.7-5.1 (2H, m). 6.64 (1H, br s), 6.9-7.3 (14H, m), 7.3-7.7 (3H, m), 7.9-8.1 (1H, m), 8.2-8.4 
(1 H, m), 8.45-8.65 (1 H, m), 1 1 .59 (1 H, s) 

(3) NMR (CDCb, *) : 2.58 and 2.81 (3H. s), 2.5-3.1 (4H, m), 3.73 and 3.75 (2H, s). 4.07 and 4.19 
(ABq, J = 16.5Hz) and 4.25 and 4.63 (ABq, J = 14.6Hz) (Two set of ABq, 2H), 4.8-5.1 (4H, m), 6.7-7.4 (16H, 

50 m), 7.5-7.6 (1H, m), 8.49 (1H, s) 

(4) IR (Nujol) : 3250, 1710. 1620, 1550, 1530, 1240 cm -1 

NMR (DMSO-de. 6) : 1.2-2.8 (6H, m), 2.69 and 2.73 (3H, s). 2.8-3.15 (4H, m). 4.3-4.7 (3H, m), 4.8-5.1 (1H, 
m), 5.06 (2H, s), 6.9-7.7 (18H, m), 8.2-8.5 (2H, m), 11.58 (1H, s) 

(5) IR (Nujol) : 3300, 1700, 1640, 1630 cm- 1 

56 NMR (DMSO-d 6 , 5) : 1.0-1.7 (6H, m), 2.71 (s) and 2.76 (s)(3H), 2.8-3.1 (4H, m), 3.4-3.7 (2H, m), 4.2-4.4 (1H. 
m), 4.43 (2H, s), 4.8-5.1 (1H, m). 5.00 <2H. s), 6.8-7.5 (20H, m), 7.55 (1H, d, J = 8Hz), 7.92 (1H, d, J = 8Hz), 
8.40 (1H, d, J = 8Hz), 10.86 (1H, s) 

(6) IR (Nujol) : 3250, 1630, 1490 cm" 1 
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NMR (DMSOd 6 . 5) : 1.7-2.0 and 2.1-2.3 (2H, m), 2.7-3.1 (5H, m), 3.4-4.0 (4H, m), 4.2-4.75 (4H, m). 4.85-5.2 
(2H, m). 6.8-7.35 (11H, m), 7.5 (1H, m), 7.67 and 7.8 (1H, m), 8.42 (d, J=8.1Hz) and 8.9 (m)(1H) ( 12.95 and 
12.98 (1H, br s) 

(7) IR (CH 2 CI 2 ) : 3600, 3400, 3300, 1620. 1505 cm- 1 

5 NMR (DMSO-d & , 5) : 1.7-2.4 (2H, m), 2.6-3.1 (9H, m), 3.25-3.45 <2H, m), 4.1-4.6 (4H, m), 4.85-5.1 (2H, m), 
6.6-6.7 (2H, m), 6.9-7.4 (12H, m). 8.3-8.4 (m) and 8.7-8.8 (m)(1H), 9.1-9.15 (1H, m) 

(8) IR (CH2CI2) : 1650 (sh), 1630, 1600, 1480, 1380, 1150 cnrr 1 

NMR (DMSCKIe. 5) : 1.42 and 1.53 (9H. s), 1.8-2.05 <2H, m), 2.64 and 2.69 (3H, s), 2.75-3.1 (4H, m), 3.4-3.6 
(2H. m). 4.3-4.6 (4H. m), 4.8-5.2 (3H, m), 6.85-7.0 (3H, m), 7.1-7.4 (10H. m), 7.73 (1H, d. J=8Hz), 8.40 (1H, 
10 d, J = 8Hz) 

(9) mp : 122-124* C 

NMR (DMSOd&, 5) : 1.7-2.1 (2H, m), 2.69 and 2.77 (3H, s), 2.9-3.1 (2H, m). 3.6-3.7 (1H, m), 3.85 (1H, m), 
3.85 (3H, s), 4.2-4.6 (3H, m), 4.65-4.75 (1H. m), 4.9-5.05 (2H, m), 7.0-7.3 (12H, m), 7.49 (1H, d, J = 7.9Hz), 
7.88 <1H, s), 8.06 <1H, d, J = 7.5Hz). 8.4 (1H, m) 
75 (10) mp : 92-96* C 

IR (Nujol) : 3430, 3300, 1660, 1630, 1605. 1545 cm- 1 

NMR (DMSO-d 6 . 5) : 1.51 (6H, s), 1.7-2.1 (2H, m), 2.69 and 2.77 (3H, s), 2.8-3.2 (2H, m), 3.67 (br s) and 
3.9-4.1 (m)(1H), 4.2-4.5 (3H, m). 4.6-5.0 (4H, m) 6.9-7.3 (12H, m), 7.58 (1H, d, J = 7.6Hz), 7.89 (1H, m), 8.64 
(1H, d, J = 7.3Hz), 8.45 (1H. m) 
20 (11) IR (Nujol) : 3250, 1640. 1600, 1525, 1510 cm- 1 

NMR (DMSOde. 5) : 1.8-2.3 (2H, m). 2.72 and 2.79 (3H, s), 2.91 (1H, d of ABq, J = 13.9Hz, 6.3Hz), 3.06 (1H, 
d of ABq, J = 13.9Hz. 7.4Hz), 3.6-4.1 (2H, m), 4.3-4.53 (3H, m), 4.6-4.7 (1H, m), 4.9-5.2 (2H, m), 6.9-7.5 
(13H, m), 7.7 (1H, m), 8.5-8.8 (1H, m), 11.69 and 11.79 (1H, s) 

(12) IR (Nujol) : 3280, 1642. 1608, 1580, 1510 cm" 1 

25 NMR (DMSO-dt, 6) : 1.7-2.2 (2H. m), 2.6-3.1 (5H. m), 3.5-3.6 (2H, m), 4.2-4.6 (4H, m), 4.9-5.1 (2H f m), 6.4- 
7.6 (14H, m). 8.4 and 8.8 (1H, m), 9.87 (1H, br s) 

(13) mp : 135-137* C 

IR (Nujoi) : 3280, 1670. 1645, 1595. 1580. 1512 cm" 1 

NMR (DMSO-d 6 , 5) : 1.7-2.2 (2H, m), 2.6-3.1 <5H, m), 3.5-3.7 <2H, m), 3.80 (3H, s). 3.82 (3H, s), 4.2-4.6 (4H. 
30 m), 4.8-5.2 (2H, m), 6.6-7.5 (12H, m), 8.4 and 8.9 (1H, m), 8.82 (1H, br s) 

(14) mp : 103-105* C 

IR (Nujol) : 3420, 3330, 1665, 1645, 1630. 1540 cm- 1 

NMR (DMSO-ds, 5) : 0.77 (d, J = 6Hz) and 0.88 (d, J = 6Hz)(6H), 1.2-2.3 (6H, m), 2.71 (s), 2.76 (s) and 2.87 
(s)(3H), 2.8-3.1 (2H, m), 3.3-3.7 (2H. m), 4.1-4.6 (4H, m). 4.8-5.1 (2H, m), 7.0-7.4 (10H, m), 8.30 (d, J = 8Hz) 
35 and 8.72 (d. J = 8Hz)(1H) 





Elemental Analysis. Calculated for 




C28H37N3O4 : 


40 




C 70.12, H 7.78, N 8.76 




Found : 


C 69.98, H 7.65, N 8.69 



(15) IR (Nujol) : 3270, 1640 (sh), 1630, 1595, 1520, 1204 cm' 1 

NMR (DMSO-d 6 , 5) : 1.7-2.3 (2H. m), 2.79 and 2.85 (3fH, s), 2.90 (1H, d, of ABq, J = 13.9Hz, 6.5Hz), 3.06 
(1H, d of ABq. J = 13.9Hz, 7.5Hz), 3.77 (3H, s), 3.65-3.85 (1H, m). 3.9-4.1 (1H, m), 4.3-4.5 <3H, m), 4.6-4.7 
(1H, m), 4.9-52 (2H, m), 6.8-7.4 (14H, m), 8.6-8.6 (1H, m), 11.34 and 11.43 (1H, s) 

(16) IR (Nujol) : 3270, 1630, 1600, 1530 cm -1 

NMR (DMSO-d & , 5) : 1.7-2.1 (2H, m), 2.38 (3H, s), 2.72 and 2.79 (3H, s), 2.91 (1H, d of ABq, J = 13.4Hz and 
7.1Hz), 3.06 (1H, d of ABq, J = 13.4Hz, 7.4Hz), 3.7-4.1 (2H, m), 4.3-4.55 (3H, m), 4.6-4.75 (1H, m). 4.9-5.15 
(2H, m), 6.9-7.4 (14H, m) f 8.5-8.8 <1H, m), 11.34 and 11.45 (1H, s) 

(17) IR (Nujol) : 3300, 1630, 1525 cm" 1 

NMR (DMS0-d & , 5) : 1.6-1.9 (1H, m). 2.0-2.2 (1H, m), 2.4-3.2 (5H, (singlet at 2.71 and 2.79), 3.6-3.72 (2H, 
m), 3.83 (3H, s), 4.2-5.2 (6H, m), 6.55-7.35 (13H, m), 7.4-7.7 (2H, m), 8.5-8.62 (1H, m) 

(18) IR (Nujol) : 3220, 1640, 1530 cm" 1 

NMR (DMSO-d&, 5) : 1.6-2.3 (2H, m). 2.45-3.1 (5H, m), 3.7-4.1 (2H, m), 4.25-4.55 and 4.65-4.8 (5H, m). 4.9- 
5.1 and 5.4-5.5 (1H, m), 7.65-7.35 (10H, m), 7.6-8.2 (5H, m). 8.4-8.7 <1H, m) 

(19) IR (CH2CI2) : 3400. 1670, 1635 cm -1 
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NMR (DMSO-dt, 5) : 1.7-2.1 and 2.2-2.4 (2H, m), 2.68-3.1 (5H. m). 3.82 and 3.92 <3H, s), 3.35-3.6 (2H, m), 
4.0-5.3 (8H, m), 6.55-7.55 (13H, m), 7.9-8.05 (2H, m), 8.36 (d, J = 7.8Hz) and 8.94 (m)(1H) 

(20) mp : 157-158* C 
IR (Nujol) : 3420. 3300, 1625 cm" 1 

NMR (DMSO-de. 5) : 2.72 (s) and 2.80 (s)(3H), 2.8-3.1 (2H, m), 3.6-3.7 (2H, m), 3.85 (3H, s), 4.3-4.6 (3H, m), 
4.92 (1H, t, J = 5.5Hz), 4.9-5.1 (1H, m). 7.0-7.3 (12H, m), 7.51 (1H, d, J = 8Hz). 7.6-7.7 (1H, m), 8.1-8.2 (2H, 
m), 8.34 (1H, t, J=8Hz) 



Elemental Analysis. Calculated for 

C3oH32N*04 ^ 


Found : 


C 70.29, H 6.29, N 10.93 
C 70.19, H6.26, N 10.92 



(21) IR (Nujoi) : 3300, 1620, 1512 cm" 1 

NMR (DMSO-d 6 , 5) : 1.7-2.4 (2H, m), 2.6-3.0 (5H, m), 3.6-4.1 (2H, m), 4.3-4.5 (3H, m), 4.6-4.7 (1H, m), 4.8- 
5.2 (2H, m). 6.6-7.8 (14H, m). 8.52 and 8.65 (d, J = 7.7Hz), 92 (1H, m) 

(22) mp : 124-128* C 

IR (Nujol) : 3270. 1656, 1630 (sh), 1610, 1514 cm" 1 

NMR (DMSO-d 6l 5) : 1.51 (6H, br s), 1.75-2.2 (2H, m), 2.6-3.0 <5H, m), 3.65 (1H, d, J = 9.6Hz), 3.9-4.1 (1H, 
m), 4.2-4.5 (3H f m). 4.6-5.0 (4H, m), 6.5-6.6 (2H, rn). 6.8-7.4 (9H, m), 7.58 (1H, d, J = 7.8Hz), 7.9 (1H, br s), 
8.04 (1H, d, J = 7.4Hz), 8.38 (1H, m), 9.22 (1H, s) 

(23) IR (Nujol) : 3280, 1630, 1510 cm" 1 

NMR (DMSOd 6 , 5) : 0.88 (6H, d, J=6Hz), 1.2-2.3 (7H, m), 2.6-3.0 (5H, m), 3.3-3.5 (1H, m), 3.5-3.7 (1H, m), 
4.1-4.6 (4H, m), 4.7-5.1 (2H, m), 6.6-6.7 (2H, m), 6.8-7.1 (4H, m). 7.2-7.3 (3H, m), 8.24 (d, J = 8Hz) and 8.65 
(d, J =8Hz)(1 H), 9.20 (s) and 9.22 (s)(1 H) 

(24) NMR (DMSOd 6 , 5) : 1.8-2.15 (2H, m). 2.67 and 2.75 (3H, s), 2.8-3.0 (2H, m), 3.6-3.7 (1H. m), 
3.8-3.9 (1H, m), 3.85 (3H, s). 4.3-4.5 (3H, m), 4.7-4.8 (1H, m), 4.9 (1H, m), 5.0-5.04 (1H, m), 6.53-6.65 (2H. 
m), 6.9-7.3 (9H, m), 7.5 (1H, d, J = 8Hz), 7.89 (1H. br s). 8.06 (1H, d, J = 8Hz), 8.4 (1H, m), 9.23 (1H, s) 

(25) IR (Nujol) : 3230, 1640, 1610, 1515 cm" 1 

NMR (DMSO-de, 5) : 1.7-1.9 (1H, m), 1.9-2.3 (1H, m), 2.6-3.1 (5H. m), 3.7-3.8 (m) and 4.0-4.4 (3H, m), 4.6- 
5.0 (m) and 5.3-5.4 (1H, m). 6.5-6.7 (2H, m), 6.8-7.1 (2H, m), 7.1-7.3 (3H, m), 7.3-7.8 (2H, m), 8.0-8.2 <2H, 
m). 8.44 (d, J = 8Hz) and 8.56 (d, J = 8Hz){1H), 8.7-8.8 (1H, m), 13.49 (s) and 13.71 (s)(1H) 

(26) IR (Nujol) : 3400-3000, 1640-1610, 1340, 750 cm- 1 

NMR (DMSOds, 6) : 1.7-1.9 (1H, m), 1.9-2.3 (1H, m), 2.7-3.2 (5H, m), 3.6-3.8 (m) and 4.0-4.4 (m)(3H). 4.6- 
5.0 (m) and 5.3-5.4 <m)(4H), 7.0-7.5 (8H, m), 7.5-7.7 (2H, m), 8.0-8.2 (2H, m), 8.5-8.8 (2H, m), 13.50 (s) and 
13.74 (S)(1H) 

(27) IR (Nujol) : 3420, 3300, 1745, 1660, 1635, 1605, 1570. 1535 cm -1 

NMR (DMSOd & , 5) : 1.7-2.1 (2H, m), 1.88 (s) and 1.90 (s)(3H), 2.8-3.1 (2H, m), 3.2-3.4 (2H, m), 3.6-4.0 (7H, 
m). 4.1-4.9 (4H, m), 4.9-5.1 (2H, m), 7.0-7.4 (13H. m), 7.50 (1H, d, J = 8Hz), 7.85 (1H, s), 8.01 (1H, m) 

(28) IR (Nujol) : 3350 (broad), 1635, 1525 cm" 1 

NMR (DMSOdc, 5) : 1.6-2.1 (2H, m), 2.71 (s) and 2.79 (s)(3H), 2.7-3.1 (2H, m), 3.6-3.7 (1H, m), 3.9-4.1 (1H, 
m), 4.2-4.7 (4H, m), 4.8-5.1 (2H, m). 6.9-7.4 (11H, m), 7.47 (1H, t, J = 8Hz), 8.14 (1H, d, J = 8Hz), 8.44 (2H, 
br s), 8.82 (1H, br d) 

(29) IR (Nujol) : 3250. 1640, 1580, 1510, 1285 cm" 1 

NMR (DMS0-d G , 5) : 1.7-2.2 (2H. m), 2.73 and 2.80 (3H, s), 2.8-3.1 (2H, m), 3.2-3.8 (2H, m), 4.1-5.2 (6H, m), 
6.3-7.4 (15H, m), 8.4 and 8.85 (1 H, m), 9.2 (2H, br) 

(30) IR (Nujol) : 3400-3300, 2600, 2450, 1640, 1600 cm" 1 

NMR (DMSO-de, 6) : 1.7-2.2 (2H, m). 2.74 and 2.79 (3H, s), 2.7-3.0 (2H, m), 2.99 (3H, s), 3.04 (3H, s), 3.5- 
3.9 (2H, m), 4.2-4.6 (4H, m), 4.7-5.0 (2H, m), 6.5-7.8 (16H, m), 8.4 and 7.9 (1H, m) 

(31) mp : 167-169* C 

IR (Nujol) : 3440, 3290, 3120, 1660, 1640, 1605, 1575, 1490 cm" 1 

NMR (DMS0-d 6 , 5) : 1.6-1.9 (1H ( m), 1.9-2.1 (1H, m), 2.70 (s) and 2.83 (s)(3H), 2.8-3.1 (2H, m), 3.6-4.0 (2H, 
m), 3.85 (3H, s), 4.2-4.4 (4H, m), 4.65 (1H, t, J = 8Hz), 4.8-5.1 (1H, m), 6.8-7.0 (m) and 7.0-7.4 (m)(11H), 7.49 
(1H, d, J = 8Hz), 7.9 (1H, br s), 8.05 (1H, d, J = 8Hz), 8.3-8.5 (1H. m) 

(32) mp : 146-147* C 

IR (Nujol) : 3460, 3280, 3250, 3100. 1660, 1645, 1605, 1575, 1535, 1415 cm" 1 



93 



EP 0 394 989 A2 



NMR <DMSO-d 6 , 5) : 1.7-1.9 (1H, m). 1.9-2.1 (1H, m), 2.72 (s) and 2.88 <s)(3H), 2.8-3.1 (2H, m), 3.5-3.7 <1H, 
m), 3.8-4.1 (1H, m), 3.85 (3H, s). 4.2-4.5 (2H, m), 4.6-4.8 (2H, m), 4.9-5.1 (2H. m), 6.87 (1H, d. J = 7Hz), 7.0- 
7.8 (11H, m), 7.91 (1H, br s), 8.06 (1H, d, J = 7Hz), 8.4-8.6 (1H, m) 

(33) mp : 206-207 " C 

5 IR (Nujol) : 3430. 3300, 3120. 1660. 1635. 1615, 1575, 1535, 1250 cm"' 

NMR (DMSOds, 5) : 1.7-1.9 (1H, m), 1.9-2.1 (1H. m), 2.70 (s) and 2.78 (s)(3H), 2.9-3.1 (2H, m). 3.6-3.7 (2H. 
m), 3.65 (3H, s), 4.2-4.6 (2H, m). 4.6-4.8 (2H, m), 4.8-5.1 (2H, m). 6.8-7.4 (11H, m), 7.48 {1H, d, J = 7Hz). 
7.88 (1H. s), 8.05 {1H, d, J = 7Hz), 8.4-8.6 (1H, m) 

(34) mp : 70 "C - (dec.) 

w IR (Nujol) : 3350, 1640, 1605, 1530, 1495, 1430 cm -1 

NMR (DMSOd&, 5) : 1.7-2.G (3H, m), 2.0-2.2 (1H, m), 2.72 (s) and 2.81 (s)(3H), 2.9-3.1 (2H. m), 3.7-4.0 (5H, 
m), 4.3-4.7 (3H, m). 4.9-5.1 (1H. m), 7.0-7.4 (12H, m). 7.47 (1H, d, J=8Hz), 7.88 (1H, broad s), 8.08 (1H, d. 
J = 8Hz), 8.3-8.5 (1H, m) 

75 

Example 45 

The object compounds were obtained according to a similar manner to that of Example 27. 

(1) IR (Nujol) : 3430, 3200, 1720. 1672, 1635. 1605, 1580. 1537, 1195 cm" 1 

20 NMR (DMSO-c*, $) : 2.6-3.0 (4H, m), 2.89 (3H, s), 4.3-4.6 <2H, m). 4.7-5.1 (2H, m), 6.9-7.3 (12H, m), 7.3-7.5 
(1H, m), 7.8-8.2 (4H, m). 11.5 (1H. s), 12.1 (1H. br s) 

(2) IR (Nujol) : 3300, 1720 (sh), 1630 cm" 1 

NMR (DMSO-cfc, 5) : 2.3-2.6 (2H, m), 2.75-3.0 (2H, m), 2.71 and 2.69 (3H, s). 3.56 (2H, s). 4.2-4.72 <3H. m), 
4.8-5.0 (1H, m). 6.9-7.4 (15H, m), 7.55 (1H, d, J = 7.6Hz), 8.2-8.3 (1H, m), 8.4-8.6 (1H, m), 10.91 (1H, s) 



Example 46 

The object compounds were obtained according to a similar manner to that of Example 28. 
30 (1) IR (Nujol) : 3250. 1660 (sh), 1640, 1630, 1540 cm" 1 

NMR (DMSO-d 6l 5) : 1.5-2.2 (4H, m), 1.24 (9H, s), 2.5-3.0 (4H. m), 2.71 and 2.78 (3H, s), 4.0-4.6 (3H, m). 
4.6-5.0 (2H, m), 6.61 (1H, s), 6.9-7.5 (15H, m), 7.8-8.2 (5H, m), 11.60 (1H, s) 

(2) mp : 238-240 *C (dec.) 

IR (Nujol) : 3380, 3300, 3280 (sh). 3200 (sh), 1665, 1640, 1620. 1545 cm -1 
35 NMR (DMSO-d 6 , 6) : 0.98 (3H, d, J = 6Hz), 2.72 and 2.75 (3H, s), 2.6-3.1 (4H, m), 3.9-4.2 (3H, m). 4.3-4.6 
(2H, m), 4.7-5.1 (3H, m), 6.9-7.4 (13H, m), 7.46 (1H, d, J = 6Hz), 7.5-7.9 (3H. m), 8.3 (1H, m). 8.6 (1H, m), 
11.58 (1H, s) 

(3) IR (Nujol) : 3280, 1645 (sh), 1630, 1545 cm" 1 

NMR (DMSO-d&, 5) : 2.74 and 2.83 (3H, s), 2.7-3.1 (4H, m), 3.2-3.65 (8H, m), 4.37 and 4.52 (2H. ABq, 
40 J = 15Hz), 4.9-5.0 (2H, m), 7.0-7.4 (13H, m), 7.46 (1H, d, J = 8Hz), 7.65 (1H, d, J=8Hz), 8.2-8.3 (1H, m), 8.5- 
8.6 (1H, m), 11.66 (1H, s) 

(4) mp : 135-140* C 

IR (Nujol) : 3250, 1670, 1630, 1605 (sh), 1535. 1210 cm" 1 

NMR (DMSO-d 6 , 5) : 0.97 (3H, d. J = 6Hz), 2.71 and 2.77 (3H, s), 2.5-3.0 (4H. m). 3.8-4.2 (2H. m). 4.3-4.5 
45 (2H, m), 4.6-5.1 (3H, m), 6.9-7.3 (15H, m), 7.3-7.5 (1H, m), 7.6-7.8 (1H, m), 7.8-8.3 (4H, m) 





Elemental Analysis. Calculated for 




C 3 4H 38 N € 0 6 MH 2 0: 


50 




C 63.34, H 6.25, N 13.03 




Found : 


C 63.74, H 6.10, N 13.15 



(5) IR (Nujol) : 3390, 3330, 3240, 3100, 1662, 1640, 1605, 1510, 1200 cm" 1 

NMR (DMSO-de, 5) : 2.5-2.95 (4H, m), 2.73 and 2.78 (3H, s), 3.63 (2H, d, J = 5Hz), 4.2-4.6 (2H, m), 4.75-5.1 
(2H, m), 6.95-7.6 (14H, m), 7.9-8.3 (5H, m) 

(6) mp : 218-219* C 

IR (Nujol) : 3320, 3180, 3080, 1690, 1670. 1630, 1545 cm" 1 
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NMR (DMSOdt, B) : 1.031 (3H, d, J=6Hz), 2.4-3.0 (4H, m), 2.72 and 2.74 (3H, s). 3.35 (1H, s), 4.11 <2H, 
m), 4.28-5.0 (5H, m) t 6.9-7.4 (17H, m), 7.66-7.8 (1H, m), 8.1-8.3 (2H, m), 10.87 (1H, s) 



Example 47 

The object compounds were obtained according to a similar manner to that of Example 5. 
(1) IR (Nujol) : 3400, 3300, 1660, 1630 cm" 1 
NMR {DMSOds, 5) : 1.7-2.4 (2H, m), 2.60 (s), 2.72 (s) and 2.78 <s)(3H), 2.8-3.2 (2H, m), 3.6-4.2 (2H, m). 
4.2-4.8 (4H, m), 4.8-5.1 (1H, m), 5.1-5.2 (1H, m), 6.8-7.3 (10H, m), 7.3-7.6 (2H t m), 7.9-8.1 (3H, m), 8.5-8.8 
(1H, m) 



Elemental Analysis. Calculated for 
C 3 iH 3 iN 3 0*S : 


Found : 


C 68.74, H 5.77, N 7.76 
C 68.57, H 5.68, N 7.77 



(2) mp : 97-1 00 *C 
IR (Nujol) : 3310, 1650, 1620. 1545 cm" 1 

NMR (DMSOd 6 , 5) : 2.73 (s) and 2.80 (s)(3H), 2.8-3.1 (2H, m), 3.5-3.6 (2H, m), 4.4-4.6 (3H, m), 4.9-5.1 (2H, 
m), 6.84 (1H, d, J = 16Hz), 7.0-7.3 (10H, m), 7.4-7.5 (4H, m), 7.55-7.65 (2H, m), 8.1-8.2 (1H, m), 8.41 (1H, t. 
J = 8Hz) 



Elemental Analysis. Calculated for 
C 29 H3iN304*H 2 0: 


Found : 


C 69.17, H6.60. N 8.34 
C 69.15, H 6.59, N 8.43 



(3) IR (Nujol) : 3300, 1625, 1515 cm" 1 

NMR (DMSO-d & , 5) : 0.8-1.0 (6H, m), 1.7-2.2 (4H, m), 2.7-3.0 (6H, m), 3.4-3.7 (2H, m), 4.2-4.6 (4H, m), 4.7- 
5.1 (2H, m), 6.64 (2H, d. J = 8Hz), 6.9-7.2 (4H, m), 7.2-7.4 (3H, m), 8.2-8.3 (m) and 8.6-8.7 (m)(1H), 9.22 (1H, 
s) 

(4) IR (Nujol) : 3300, 1625, 1190, 1080 cm" 1 

NMR (DMSO-dc, 5) : 0.98 (s). 1.06 (s), 1.07 (s) and 1.10 (s)(9H), 2.6-2.9 (1H, m), 2.77 (s) and 2.79 (s) <3H), 
3.0-3.3 (1H, m). 3.06 (s) and 3.11 (s)(3H), 3.3-3.5 (2H, m), 4.1-5.1 (3H. m), 5.5-5.7 (1H, m), 6.73 (1H, d, 
J = 16Hz). 6.8-7.6 (16H, m), 8.1-8.4 (1H, m) 

(5) IR (Nujol) : 3300, 1630 cm" 1 

NMR (DMSOde, 5) : 1.6-1.9 (1H, m), 1.9-2.1 (1H, m), 2.66 (s), 2.72 (s) and 2.80 (s)(3H), 2.8-3.1 (2H, m), 
3.2-3.3 (1H, m). 3.6-3.8 (1H, m). 4.2-4.8 (4H, m), 4.9-5.1 (2H, m), 6.9-7.4 (11H, m), 7.4-7.6 (4H, m). 8.44 (1H, 
d, J=8Hz) 



Example 48 

The object compounds were obtained according to a similar manner to that of Example 29. 

(1) NMR (DMSO-d 6 , 5) : 1.2-2.0 (6H, m), 2.57 and 2.72 (3H, s), 2.8-3.25 (4H, m), 4.0-4.7 (3H, m), 
4.75-5.4 (2H. m), 4.96 (2H, s), 7.85-7.4 (21 H, m), 7.6-8.2 (3H, m), 9.65 (1H, s) 

(2) IR (Nujol) : 3430, 3270, 1715, 1620, 1550 cm -1 

NMR (DMSO-de, 5) : 1.3-1.75 (4H, m), 2.71 and 2.80 (3H, s), 2.8-3.2 (4H, m), 4.3-4.6 (3H, m), 4.98 (2H, s). 
4.8-5.1 (1H, m), 6.9-7.5 (17H, m), 7.67 (1H, d, J = 9Hz), 8.0-8.35 <3H, m), 11.54 (1H, s) 

(3) IR (Nujol) : 3200, 1640, 1515 cm" 1 

NMR (DMSO-d 6 , 5) : 1.7-1.9 (1H, m) ( 1.9-2.1 (1H, m), 2.7-3.1 (5H, m), 3.6-3.7 (1H, m), 3.8-4.1 (1H, m), 4.30 
(1H, br s), 4.5-5.0 (4H, m), 6.65 (2H, d, J = 8Hz), 6.8-7.3 (5H, m), 7.46 (1H, d, J = 8Hz), 7.6-7.7 (1H, m), 7.87 
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(2H, br d), 8.00 (1H, d, J = 8Hz), 8.3-8.5 (1H, m). 8.68 (1H, d, J = 5Hz), 11.74 (1H, s) 

(4) IR (Nujol) : 3230, 1640, 1525, 1445 cm" 1 
NMR (DMSO-cfe, B) : 1.6-1.8 (1H, m), 1.8-2.1 (1H, m), 2.7-3.2 (5H, m), 3.6-3.7 (1H, m), 3.8-4.1 (1H, m), 4.28 
(1H, br s), 4.5-4.7 (2H, m), 4.7-5.1 (2H, m), 7.0-7.5 (10H, m) t 7.5-7.7 (1H, m), 7.87 (2H, br s), 8.00 (1H, d, 
5 J = 8Hz), 8.45 (1 H, br d. J = 8Hz). 8.68 (1 H, d, J = 5Hz), 1 1 .79 (1 H, s) 



Example 49 



io The object compounds were obtained according to a similar manner to that of Example 30. 
(1) IR (Nujol) : 3250, 1630, 1525 cm" 1 

NMR (DMSCKte, 6) : 1.05-1.70 (6H, m), 2.50-3.10 (4H, m), 2.72 (s) and 2.77 (s)(3H), 3.53 (1H, d, J = 15Hz), 

3.62 (1H, d, J = 15Hz). 4.20-4.40 (1H, m), 4.43 (s) and 4.46 (s)(2H), 4.80-5.05 (1H, m), 6.90-7.40 (14H, m), 

7.56 (1H. d. J = 8Hz), 8.02 <4H, br s), 8.42 (1H, d, J = 8Hz), 10.93 (1H, s) 
75 (2) IR (Nujol) : 3200. 1625, 1535, 1205 cm" 1 

NMR (DMSO-d 6 , 6) : 1.5-1.9 (4H, m), 2.70 and 2.78 (3H, s), 2.7-3.1 (4H, m), 4.4-4.7 (3H, m), 4.8-5.1 (1H, m), 

6.9-7.5 (14H, m), 7.8-8.5 (6H, m), 11.76 (1H, s) 



20 Example 50 

The object compounds were obtained according to a similar manner to that of Example 31. 

(1) The product was used in the next reaction without purification. 

(2) IR (Nujol) : 3280. 1630, 1535 cm" 1 

25 NMR (DMSO-d G , 5) : 1.2-1.5 (4H, m). 1.36 (9H. s), 1.5-1.8 (2H, m), 2.20 (2H, t, J = 7Hz), 2.72 (s) and 2.81 
(s)(3H), 2.8-3.2 (6H, m), 4.3-4.6 (3H, m), 4.9-5.1 (1H, m), 6.7-6.8 (1H, m), 7.0-7.4 (12H, m). 7.4-7.5 (1H, m), 
7.7-7.9 (2H. m), 8.1-8.2 (2H, m), 8.37 (1H. d, J=8Hz). 11.60 (1H, s) 

(3) IR (Nujol) : 3290, 1630, 1535 cm" 1 

NMR (DMSOde, 5) : 1.1-1.5 (4H, m), 1.37 (9H, s), 1.5-1.8 (2H, m), 2.72 (s) and 2.81 (s)(3H), 2.8-3.1 (4H, m), 
30 3.49 (2H, d, J = 6Hz), 4.3-4.6 (3H, m), 4.9-5.1 (1H. m), 6.87 (1H, t, J = 6Hz), 6.9-7.4 (12H. m). 7.44 (1H, d, 
J = 7Hz). 7.7-7.9 (2H, m), 8.1-8.2 (2H, m), 8.36 (1H, d. J = 8Hz), 11.60 (1H, s) 

(4) IR (Nujol) : 1660. 1640. 1630, 1545 cm" 1 

NMR (DMSO-d 6l 5) : 1.1-1.7 (6H, m), 1.19 (6H. t. J = 7Hz), 2.5-3.3 (12H, m), 2.72 (s) and 2.77 (s)(3H). 3.4- 
3.7 (2H. m). 4.2-4.5 (3H. m). 4.8-5.0 (1H, m), 6.9-7.4 (14H, m), 7.55 (1H. d, J = 8Hz), 7.99 (1H, d. J = 8Hz), 
35 8.1-8.2 (1H, m), 8.40 (1H, d, J = 8Hz), 10.27 (1H, s), 10.91 (1H, s) 

(5) NMR (CDCfe. 5) : 1.32 (3H, d, J = 6Hz), 1.41 (9H, s). 1.4-2.0 (4H. m). 2.67 and 2.81 (3H, s), 2.10 
(1H, s), 2.85-3.15 (4H, m), 3.7-4.1 (1H, m). 4.1-4.75 (5H. m), 4.85-5.25 (3H, m), 5.78 (1H. d, J = 8Hz). 6.9-7.4 
(12H, m), 7.7-8.2 (3H, m) f 9.65 (1H, br s) 

(6) IR (Nujol) : 3280, 1730, 1640, 1525 cm" 1 

40 NMR (DMSOd&, 5) : 1.6-2.1 (3H, m), 2.1-2.3 (2H, m), 2.3-2.5 (1H. m), 2.68 (s) and 2.73 (s)(3H). 2.7-3.2 (2H, 
m), 3.3-3.6 (1H, m), 3.9-4.8 (6H, m), 4.8-5.1 (1H, m), 5.01 (s) and 5.03 (s)(2H), 5.11 (2H, s). 6.9-7.5 (24H. 
m), 7.7-7.9 (1H, m), 7.99 (1H, d. J = 7Hz), 8.0-8.1 (1H, m), 8.58 (1H, t, J = 7Hz), 11.68 (1H, s) 

(7) IR (Nujol) : 3280, 1725, 1640, 1525 cm" 1 

NMR (DMSO-d 6 , 5) : 1.6-2.1 (3H, m), 2.3-2.5 (3H, m), 2.67 (s) and 2.72 (s)(3H), 2.7-3.1 (2H, m), 3.4-3.6 (1H. 
45 m), 3.9-4.8 (6H, m), 4.8-4.5.1 (1H. m), 4.98 (s) and 5.00 (s)(2H). 5.06 (2H. s), 6.9-7.0 (2H, m), 7.0-7.4 (20H. 
m), 7.45 (2H, d, J = 8Hz), 7.79 <1H, s), 8.00 (1H, d, J = 8Hz), 8.2-8.3 (1H. m). 8.5-8.6 (1H. m). 11.65 (1H, s) 



Example 51 

50 

The object compounds were obtained according to a similar manner to that of Example 32. 

(1) mp : 133-137" C 

IR (Nujol) : 3260. 1620, 1545, 1215 cm" 1 

NMR (DMSO-dt, 5) : 1.0 (3H, d, J = 6Hz), 1.3-1.8 (4H. m), 1.89 (3H, s), 2.70 and 2.77 (3H. s), 2.8-3.2 (4H. 
55 m), 3.8-4.25 (3H, m), 4.3-4.6 (2H, m), 4.71 (1H, d t J = 6Hz), 4.8-5.1 (1H, m), 6.9-7.8 (15H, m), 8.0-8.35 (4H, 
m), 11.6 (1H, br) 

(2) IR (Nujol) : 3250, 1645, 1520 cm" 1 

NMR (DMSOd 6 , 6) : 1.3-1.6 (2H, m), 1.7-2.1 (2H, m), 2.79 (s) and 2.89 (s)(3H). 2.9-3.3 (3H, m). 3.6-3.7 (1H, 
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m), 3.9-4.1 (1H, m), 4.35-4.65 (2H, m). 4.72 <1H. d, J = 3Hz), 4.9-5.1 (2H, m), 7.0-7.4 (12H, m), 7.44 (1H, d. 
J = 7Hz), 7.7-7.9 (2H, m). 8.1-8.2 (1H, m), 11.53 (1H. s) 

(3) mp : 167-169* C 
IR (Nujol) : 1645, 1585, 1550, 1520 cm" 1 

NMR (DMSOde, 5) : 1,4-2.2 (4H, m). 2.6-3.4 (8H, m), 3.6-3.9 (2H, m), 4.2-4.6 (2H, m), 4.8-5.1 (1H, m), 5.3- 
5.6 (1H, m), 6.7-7.5 (13H, m), 7.6-7.8 (1H, m). 7.8-8.1 (1H, m), 11.46 (1H, br s) 



Elemental Analysis. Calculated for 
C32H 3 *N 4 03 : 


Found : 


C 73.54, H 6.56, N 10.72, 
C 73.32, H 6.59, N 10.56 



(4) mp : 175* C (dec.) 
IR (Nujol) : 3300, 1695, 1675, 1630, 1600, 1570. 1530 cm" 1 

NMR (DMSOde, 5) : 1.5-1.9 (3H, m), 1.9-2.1 (1H, m), 2.5-3.1 (4H, m). 3.4-3.8 <4H, m). 4.4-4.8 <3H, m), 5.0- 
5.1 (1H. m). 7.0-7.3 (11H, m), 7.41 (1H, d. J = 8Hz), 7.80 (1H, s), 8.0-8.1 (1H, m), 8.2-8.4 (1H, m), 11.61 (1H, 

s) 



Elemental Analysis. Calculated for 
C 32 H 3 2N4(V3/4C2H 5 0H : 


Found : 


C 72.47, H 6.63, N 10.09 
C 72.14, H 6.53, N 10.05 



Example 52 

The object compounds were obtained according to a similar manner to the former half of Example 32. 

(1) NMR (DMSOde, 5) : 1.2-1.8 (6H, m). 2.4-2.6 (2H, m), 2.72 (s) and 2.81 (s)(3H). 2.8-3.1 (6H, m), 
4.4-4.6 (3H, m), 4.9-5.1 (1H, m), 7.0-7.4 (12H. m), 7.45 (1H, d, J = 8Hz), 7.8-8.1 (4H, m), 8.1-8.3 (3H, m), 
8.40 (1H. d, J = 8Hz), 11.75 (1H, s) 

(2) NMR (DMSOde, 6) : 1.2-1.8 (6H, m), 2.72 (s) and 2.81 (s)(3H), 2.8-3.2 (4H, m), 3.4-3.6 (2H, m), 
4.3-4.6 (3H, m), 4.8-5.1 (1H. m), 7.0-7.4 (12H. m), 7.4-7.5 (1H, m), 7.93 (1H, d, J=8Hz), 8.0-8.3 (5H. m), 
8.39 (1H, d, J = 8Hz), 8.4-8.6 (1H, d), 11.73 (1H, s) 



Example 53 

The object compounds were obtained according to a similar manner to that of Example 16. 

(1) IR (Nujol) : 3500, 3400, 1665, 1640, 1600, 1500 cm" 1 

NMR (DMSO-ds, 5) : 2.6-2.9 (1H, m), 2.76 (s) and 2.79 (s)(3H), 3.0-3.3 (1H, m), 3.09 (s) and 3.12 (s)(3H), 
3.5-3.8 (2H, m), 4.2-4.7 (2H, m), 4.8-5.1 (2H, m), 5.58 <1H, t, J = 7Hz), 6.9-7.9 (15H, m), 8.38 (1H, d, J = 8Hz) 

(2) IR (Nujol) : 3300, 1625, 1490 cm" 1 

NMR (DMSOde , 5) : 2.6-2.9 (1H, m), 2.75 (s) and 2.78 (s)(3H), 3.0-3.3 (1H, m), 3.08 (s) and 3.11 (s)(3H), 
3.4-3.7 (2H, m), 4.1-4.7 (2H, m), 4.8-5.1 (2H, m), 5.57 (1H, t, J=7Hz), 6.74 (1H, d. J = 16Hz), 6.9-7.6 (16H, 
m), 8.22 (1H, d, J = 8Hz) 

(3) IR (Nujol) : 3300, 1730, 1610, 1530 cm" 1 

NMR (DMSOde, 5) : 1.7-1.9 (1H, m), 2.1-2.3 (1H, m), 2.71 and 2.78 (3H, s), 2.8-3.1 (2H, m), 3.8-4.0 (2H, m), 
4.01 (2H, s), 4.21 (1H, m), 4.43 <2H, s), 4.68 (1H. m>, 4.97 (1H, m), 5.12 (2H, s), 7.0-7.3 (12H, m). 7.46 (1H, 
d, J = 7.8Hz), 7.95 (1H, s), 8.07 (1H, d. J = 7.4Hz), 8.45 {1H, m) 



Example 54 



The object compounds were obtained according to a similar manner to the latter harf of Preparation 20. 
(1) IR (Neat) : 1640, 1620, 1535 cm" 1 NMR (DMSOde, *) : 1.00 (s). 1-02 (s), 1.05 (s), 1.09 (s). 1.10 
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(s) and 1.12 (s)(9H), 2.6-2.9 (1H, m), 2.76 (s), 2.78 (s) and 2.81 (s)(3H), 3.07 (s), 3.11 (s) and 3.14 (s)(3H), 
3.1-3.7 (3H, m), 3.80 (s), 3.82 (s) and 3.84 (s)(3H), 4.1-5.0 (2H, m), 5.0-5.2 (1H, m), 5.5-5.8 (1H, m), 6.8-7.4 
(12H, m). 7.4-7.6 (1H, m). 7.7-8.0 (1H, m), 8.0-8.2 (1H t m), 8.10 <1H, s) 
(2) IR (Nujol) : 3440, 1670, 1640, 1600, 1500 cm- 1 
5 NMR (DMS0-d 6 , 5) : 0.96 (s) and 1.11 (s)(9H). 2.7-2.9 (1H, m). 2.78 (s) and 2.81 (s)(3H), 3.0-3.3 (1H, m), 
3.09 (s) and 3.13 (s)(3H), 3.4-3.7 (2H, m), 4.22 (d) and 4.29 (d)(J = 14.5Hz, 1H), 4.71 (d) and 4.78 (d)- 
(J = 14.5Hz. 1H), 4.9-5.1 (1H, m), 5.61 (1H. t J=7Hz), 6.8-7.6 (12H, m), 7.6-7.9 (2H, m). 7.64 (1H, s), 8.32 
(d) and 8.39 (d)(J = 8Hz. 1H) 



10 


Elemental Analysis. Calculated for 




CsAHagNaOs : 






C71.68, H 6.90, N 7.38 




Found : 


C71.61, H 6.87, N 7.25 
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Example 55 

The object compound was obtained according to a similar manner to that of Example 19. 
IR (Nujol) : 3350, 1630, 1615, 1530, 1175, 900 cm" 1 

NMR (DMSOds, 5) : 1.9-2.1 (1H, m), 2.1-2.4 (1H, m). 2.31 (3H, s), 2.68 (s) and 2.73 (s)(3H), 2.7-3.1 (2H, m), 
3.7-4.1 (2H, m). 3.83 (3H, s), 4.40 (2H, s), 4.7-5.0 (2H, m), 5.1-5.2 (1H, m), 6.9-7.4 (14H, m). 7.51 (1H, d, 
J = 8Hz), 7.72 (2H, d. J = 8Hz), 7.79 (1H. s). 8.00 (1H, d, J = 8Hz), 8.55 (1H, br s) 



Example 56 

The object compounds were obtained according to a similar manner to that of Example 38. 

(1) IR (Nujol) : 3230, 1625, 1525 cm" 1 

NMR (DMSO-cfc. 5) : 1.7-2.1 (3H, m), 2.2-2.5 (3H, m), 2.67 (s) and 2.74 <s)(3H), 2.7-3.1 (2H, m), 3.5-3.7 (2H, 
m). 4.0-4.6 (4H. m), 4.6-4.8 (1H, m), 4.8-5.1 (1H, m), 6.9-7.4 (12H, m), 7.45 {1H, d, J = 7Hz), 7.82 (1H, s), 
8.00 (1H, d, J = 8Hz), 8.4-8.7 <1H, m), 8.7-8.9 (1H, m), 11.73 (1H, s) 

(2) IR (Nujol) : 3400, 1625, 1540 cm" 1 

NMR (DMSOd&, h) : 2.6-2.9 (1H, m), 2.74 (s) and 2.79 (s)(3H), 3.0-3.3 (1H, m), 3.12 (s) and 3.15 (s)(3H). 
3.4-3.8 (2H, m), 3.84 (3H, s), 4.2-4.8 (2H, m), 4.9-5.2 (2H, m), 5.59 (1H, t, J = 6Hz), 6.9-7.3 (12H, m), 7.50 
<1H, d, J = 8Hz), 7.76 (1H, d, J = 8Hz), 8.09 (1H, s). 8.12 (1H, d, J = 8Hz) 



Example 57 

The object compound was obtained according to a similar manner to that of Example 22. 
IR (Nujol) : 3200, 1630, 1525 cm" 1 

NMR (DMSO-d 6 , 5) : 1.6-2.0 (1H, m), 2.3-3.2 (3H, m), 2.68 (s) and 2.72 (s)(3H), 2.93 (3H, s), 3.5-4.3 (3H, m), 
4.40 (2H, br s). 4.5-5.1 (2H, m), 6.9-7.55 (14H, m), 7.80 (1H, s), 7.9-&1 (1H, m). 8.4-8.7 (1H, m), 11.62 (1H, 
s) 



Example 58 

The object compound was obtained according to a similar manner to that of Example 36. 
IR (Nujol) : 3220, 1660, 1640, 1630, 1525 cm" 1 

NMR (DMSO-d 6 , 5) : 122 (6H, t, J = 7Hz), 1.7-1.9 (1H, m), 2.3-3.3 (14H, m). 4.0-4.6 (4H, m), 4.6-4.8 (1H, m), 
4.8-5.1 (1H, m), 6.9-7.4 (12H, m), 7.46 (1H, d, J = 7Hz), 7.80 (1H, s), 7.99 (1H, d, J = 8Hz), 8.4-8.7 (2H, m). 
10.39 (1H, brs), 11.77 (1H, s) 
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Example 59 

The object compound was obtained according to a similar manner to that of Example 40. 
IR (Nujol) : 3200. 1630 (sh), 1600, 1525 cm -1 

NMR (DMSO-dt, 6) : 1.75-1.9 (1H, m), 2.1-2.3 <1H, m), 2.69 and 2.77 (3H, s), 2.9-3.1 (2H, m), 3.59 (2H. s), 
3.8-4.0 (2H, m), 4.23 (1H, m), 4.42 (2H, s), 4.69 (1H, m), 4.96 (1H, m), 7.0-7.3 (12H, m). 7.47 (1H, d. 
J=7.4Hz), 7.89 (1H, s), 8.06 <1H, d, J = 7.3Hz). 8.45 (1H, m) 



Example 60 

The object compound was obtained according to a similar manner to that of Example 41 . 
IR (Nujol) : 3400, 1600, 1530 cm -1 

NMR (DMSO-de, 5) : 1.83 (1H, m), 2.18 (1H. m), 2.70 and 2.77 (3H, s), 2.9-3.1 (2H, m), 3.58 (2H, s), 3.91 
(2H, br), 4.19 (1H, m), 4.4-4.75 (5H, m), 4.96 <1H, m), 6.9-7.4 (13H, m), 7.87 (1H, br s), 8.04 (1H, m), 8.45 
(1H, br) 



Example 61 

The object compound was obtained according to a similar manner to that of Preparation 4. 
IR (Nujol) : 3300, 1640, 1530 cm -1 

NMR (DMSO-d 6 . 5) : 1.75-1.9 (1H. m), 2.06-2.2 (1H, m), 2.65 and 2.71 <3H, s), 2.8-3.5 (4H, m), 3.6-3.8 (3H, 
m), 4.25-4.6 (4H, m), 4.8-5.06 (2H, m), 6.4 (2H, br), 6.95-7.4 (14H, m), 8.59 (d. J = 7.7Hz) and 9.03 (d, 
J = 7.7Hz)(1H) 



Example 62 

The object compound was obtained according to a similar manner to the latter half of Example 32. 
JR (Nujol) : 3300, 1720, 1630, 1536 cm' 1 

NMR (DMSOd 6 , S) : 1.3-1.8 (4H. m), 2.3-2.5 (4H, m), 2.69 and 2.78 (3H, s), 2.9-3.3 <4H, m), 4.4-4.7 <3H, m), 
4.85-5.2 (1H, m), 6.95-7.5 (13H, m), 7.7-7.9 (2H, m). 8.1-8.45 (3H. m), 11.6 (1H, s), 12 (1H, br) 



Example 63 

To an ice-cooled solution of Starting Compound (0.45 g) in methanol (45 ml) was added 1N sodium 
hydroxide (0.75 ml) solution. The solution was stirred for two hours at room temperature. After concentra- 
tion, the product was extracted with ethyl acetate and the organic layer was washed successively with water 
and sodium chloride solution, and was dried over magnesium sulfate. After evaporation of the solvent, the 
solid residue was washed with ethyl acetate, filtered and dried to give Object Compound (0.30 g). 
mp : 131-136* C 

IR (Nujol) : 3440, 3275, 1720, 1660, 1630, 1605, 1580, 1635 cm" 1 

NMR (DMSOds, 5) : 1.7-2.1 (2H, m), 2.8-3.4 (4H, m), 3.5-4.0 (4H, m), 3.85 (3H, s), 4.2-5.2 (7H, m). 6.9-7.4 
(12H, m), 7.48 (1 H, d, J = 8Hz), 7.88 (1 H, s), 8.06 (1 H, d. J = 8Hz), 8.38 (1 H, s) 



Claims 

1 A compound of the formula : 
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wherein R 1 is lower alky I, aryl. arylamino, pyridyl, pyrrolyl, pyrazolopyridyl, quinolyl, or a group of the 
formula : 




wherein the symbol of a line and dotted line is a single bond or a double bond, 
X is CH or N, and 
Z is 0, S or NH, 

each of which may have suitable substituent(s); 
R 2 is hydrogen or lower alky I; 
R 3 is hydrogen or hydroxy; 

R* is lower alkyl which may have suitable substrtuent(s), and 

R 5 is ar(lower)alkyl which may have suitable substituent(s) or pyridyl(lower)alkyl, or 

R 4 and R 5 are linked together to form benzene-condensed lower aikylene; 

A is an amino acid residue excepting D-Trp, which may have suitable substituent(s); and 

Y is bond, lower aikylene or lower alkenylene, 

and a pharmaceutically acceptable salt thereof. 

2. A compound of claim 1, wherein 
R 1 is lower alkyl, aryl which may have one to three substrtuent(s) selected from hydroxy, lower alkoxy and 
N,N-di(lower)alkylamino, arylamino, pyridyl, pyrrolyl, pyrazolopyridyl, quinolyl. benzofuryl, benzothienyl, a 
group of the formula : 




wherein R 6 is hydrogen or esterified carboxy, or a group of the formula : 




wherein X is CH or N, 

R 6 is hydrogen, lower alkyl, carboxy(lower)alkyl, esterified carboxy(lower)alkyl> N,N-di(lower)alkylamino- 

(lower)alkyl or N,N-di(lower)alkylamino(lower)alkylcarbamoyl(lower)alkyl and 

R 7 is hydrogen, hydroxy, haJogen, lower alkyl, lower alkoxy, N,N-di(lower)alkylamino or acyl, 
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R 2 is hydrogen or tower alkyl, 
R 3 is hydrogen or hydroxy, 

R* is lower alkyl, hydroxy(lower)alkyl or acyloxy(lower)alkyl, 

R 5 is ar(lower)alkyl, haloar(lower)alkyl, halo(lower)alkytar(lower)alkyl or pyridyl(lower)alkyl, or 
R* and R 5 are linked together to form benzene-condensed lower aJkylene, 

A is a bivalent residue derived from an amino acid selected from proline, hydroxyproline, glycine, serine, 
asparagine, aminoisobutyric acid, azetidinecarboxylic acid, thioproline, aspartic acid, lysine, methionine, 
threonine, alanine, ornithine, hydroxypiperidinecarboxylic acid, 4-acyloxy proline, 4-lower alkoxy proline, 4- 
carboxy(k>wer)alkoxyproline, 4-esterified carboxy(lower)alkoxy proline, 4-lower alkylthioproline, 4- 
aminoproline, 4-acylaminoproIine, CP-lower alkylserine, CP-arfloweOalkylserine, thioproline sulfoxide, 
thioproline sulfone, 0*-ar(lower)alkyl hydrogen aspartate, (carbamoyl and hydroxy substituted lower al- 
kylamino)-0-aspartate, carbamoyl(lower)alkylamino-^-aspartate, morpholine- ^-aspartate, (carbamoyl and 
lower alkylcarbamoyl substituted lower alkylamino>-£-aspartate, N 6 -acyllysine, N 5 -acylomithine, and 
Y is bond, lower alkylene or lower alkenylene. 

3. A compound of claim 2, wherein 
R 1 is lower aJkyl, aryl which may have one to three substituent(s) selected from hydroxy, lower alkoxy and 
N,N-di(lower)alkylamino, arylamino, pyridyl, pyrrolyl, pyrazolopyridyl, quinolyl, benzofuryl. indazolyl, ben- 
zothienyl, a group of the formula : 



wherein R E is hydrogen, lower alkyl, carboxy(lower)alkyl, lower alkoxycarbonyl(lower)alkyl, N.N-di(lower)- 
alkylamino(lower)alkyl or N,N-di(lower)alkylamino(lower)alkylcarbamoyl(iower) alkyl, and 
R 7 is hydrogen, hydroxy, halogen, lower alkyl, lower alkoxy or N,N-di(lower)alkyiamino or lower alkoxycar- 
bonyl, and 

R 4 is lower alkyl, hydroxy(lower)alkyl or lower atkanoyloxy(lower)alkyl, 

R 5 is ar(lower)alkyl, haloar(lower)alkyt, halo(lower)aJkylar(lower)alkyl or pyridyl(lower)alkyl, or 

R* and R 5 are linked together to form benzene-condensed lower alkylene, 

A is a bivalent residue derived from an amino acid selected from proline, 4-hydroxyproline, glycine, serine, 
asparagine, 2-aminoisobutyric acid, azetidine-2-carboxylic acid, thioproline, aspartic acid, lysine, methionine, 
threonine, alanine, ornithine, 5-hydroxypiperidine-2-carboxylic acid, 4-lower alkanoyloxyproline, 4-lower 
alkanesu If onyloxy proline, 4-arenesulfonyloxyproline, 4-carbamoyloxyproline, 4-lower alkoxy proline, 4- 
carboxy(lower)alkoxy proline, 4-lower alkoxycarbonyMower alkoxyproline, 4-lower alkylthioproline, 4- 
aminoproline, 4-carboxy(iower)alkanoylaminoproline, 4-amino(lower)alkanoylaminoproline, 4-ar(lower)- 
alkoxycarbonylamino(lower)alkanoylaminoproline, 4-amino and carboxy substituted lower al- 
kanoylaminoproline, 4-ar(lower)alkoxycarbonylamino and ar(lower)alkoxycarbonyl substituted lower al- 
kanoylaminoproline, 4-oxaloaminoproline, 4-lower alkoxyalaminoproline, 4-lower alkanesulfonylaminoproline, 
4-N,N-di(lower)alkylamino(lower)aIkanoylaminoproline, C^-lower alkylserine, 0 3 -ar(lower)alkylserine, 
thioproline sulfoxide, thioproline sulfone, Cr^-arfloweOalkyl hydrogen aspartate, (carbamoyl and hydroxy 
substituted lower aJkylamino)-0-aspartate, carbamoyl(lower)alkylami no- ^-aspartate, morphotino- ^-aspartate, 
(carbamoyl and lower alkylcarbamoyl substituted lower alkylamino)- ^-aspartate, N 6 -ar(lower)- 
alkoxycarbony I lysine, N 6 -haloar(lower)alkoxycarbonyllysine, N 6 -N,N-di(lower)alkylamino-lower alkanoyl- 
lysine, N 6 -morpholinocarbonyllysine, N 6 -N-lower alkoxycarbonyl-N-lower alkoxycarbonyl(lower)alkylamino- 
(lower)alkanoyllysine, N € -(hydroxy and lower alkanoylamino substituted lower a)kanoyl)lysine, N 6 -(hydroxy 





wherein R e is hydrogen or lower alkoxycarbony!, or a group of the formula : 
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and lower alkoxycarbonylamino substituted lower alkanoyl)lysine, NHower alkoxycarbonylamino(lower>- 
aJkanoyllysine, r^-amino(lower)alkanoyilysine, N 5 -ar(lower)alkoxycarbonylornithine, N 5 -(hydroxy and lower 
alkanoylamino substituted lower alkanoyl)omithine, N 5 -(hydroxy and tower alkoxycarbonylamino substituted 
lower alkanoyl)ornrthine. 

4. A compound of claim 3, wherein 
Ft 1 is indazolyl or a group of the formula : 



wherein R e is hydrogen, lower alkyl, carboxy(lower)alkyl, lower alkoxycarbonyl(lower)alkyl, N,N-di(lower>- 
alkylamino(lower)alkyl or N.N-di(lower)alkylamino(lower)alkylcarbamoyl(lower)alkyl, and 
R 7 is hydrogen, hydroxy, halogen, lower alkyl, lower alkoxy or N,N-di(lower)alkylamino, 
R* is lower alkyl, hydroxy (lower)alky I or lower alkanoyloxy(lower)aikyl, 

R 5 is phenyl(lower)alkyl, halophenyl(lower)alkyl, halo(lower)alkylphenyl(lower)alkyl or pyridyl(lower)alkyl, and 
A is a bivalent residue derived from an amino acid selected from proline, 4-hydroxyproline, glycine, serine, 
asparagine, 2-aminoisobutyric acid, azetidine-2-carboxylic acid, thioproline, aspartic acid, lysine, methionine, 
threonine, alanine, ornithine, 5-hydroxypiperidine-2-carboxylic acid, 4-lower alkanoyloxy pro line, 4-lower 
alkanesulfonyloxyproline, 4-phenylsulfonyloxyproline, 4-carbamoyloxyproline, 4-lower alkoxyproline, 4- 
carboxy(]ower)alkoxyproline, 4-lower alkoxycarbonyl-lower alkoxyproline, 4-lower alkylthioproline, 4- 
aminoproline, 4-carboxy(lower)alkanoylaminoproline, 4-amino(lower)alkanoylaminoproline, 4-phenyl[lower)- 
alkoxycarbonylamino(lower)alkanoylaminoproline, 4-amino and carboxy substituted lower aJ- 
kanoylaminoproline, 4-phenyl(lower)alkoxycarbonylamino and phenyl(lower)alkoxycarbonyl substitited lower 
alkanoylaminoproline, 4-oxaloaminoproline, 4-lower alkoxalylaminoproline, 4-lower alkanesul- 
fonylaminoproline, 4-N,N-di(lower)alkylamino(lower)alkanoylaminoproline f 0 3 -lower alkylserine, C^-phenyl- 
(lower)alkylserine, thioproline sulfoxide, thioproline sulfone 0 4 -phenyl(lower)alkyl hydrogen aspartate, 
(carbamoyl and hydroxy substituted lower alkylami no)- ^-aspartate, carbamoyl(lower)alkylamino-0-aspartate, 
morpholino-i3-aspartate, (carbamoyl and lower aikylcarbamoyl substituted lower alkylamino)-jS-aspartate f N 6 - 
phenyl(lower)alkoxycarbonyllysine, ^-haiophenyl(lower)alkoxycarbonyllysine, N 6 -N,N-di(lower)alkylamino- 
lower alkanoyllysine, N G -morpholinocarbonyllysine. N 6 -N-lower alkoxy carbony I- N- lower alkoxycarbonyl- 
(lower)alkyiamino(lower)alkanoyllysine, N 6 -(hydroxy and lower alkanoylamino substituted lower alkanoyl)- 
lysine, N 6 -(hydroxy and lower alkoxycarbonylamino substituted lower alkanoyl)lysine, N 6 -lower 
alkoxycarbonylamino(lower)alkanoyllysine, N 6 -amino(lower)alkanoyllysine, N 5 -phenyl (lower)- 

alkoxycarbonylornithine, N 5 -(hydroxy and lower alkanoylamino substituted lower alkanoyl)omrthine, N 5 - 
(hydroxy and lower alkoxycarbonylamino substituted lower alkanoyl)ornithine. 

5, A compound of claim 4, wherein 
R 1 is indazolyl or a group of the formula : 



wherein R 6 is hydrogen, methyl, isopropyl, carboxym ethyl, t-butoxycarbonylmethyl, N,N-dimethylaminoethyl 

or N.N-dimethylaminoethylcarbamoylmethyl, and 

R 7 is hydrogn, hydroxy, chloro. methyl, methoxy or N.N-dimethylamino, 

R 2 is hydrogen or methyl, 

R 3 is hydrogen or hydroxy, 

R + is methyl, hydroxyethyl or acetyloxyethyl, 

R 5 is benzyl, fluorobenzyl, chlorobenzyl, trifluoromethylbenzyl or pyridylmethyl, 






6 
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is Pro, D-Pro, Prof40H), Gly, Ser f Asn, Aib, Azt, 

Tpr, Asp, Lys, Met, Thr, Ala, Orn, OH 

Tpr(O), Tpr(0 2 ), Pro(40CH 2 C0 2 Bu t ), 

Pro(40Ms), Pro(4NH :> ), 

C0 2 H , 

Pro(4NHCOC0 2 Et) , Pro ( 40CONH 2 ) , Asp(OBzl), 
j — Gln-NHBu*' Etf^N ( CH 2 ) 2 CO— | 

Asp , Lys ( 2 ) , Lys , 

CH-CO-Bu* 1 

Boc-Thr — 1 Ac -Thr — » i — COCHIN 

I II Boc 

Lys, Lys, Lys , 

/ — ^ 
j— CON^ O 

Lys , Pro(40Ac), Pro( 4NHCOCH 2 NH2) , 

Pro{4NHCOCH 2 NH 2 ) , Pro( 4NHCO( CH 2 ) 2 CHC0 2 Bzl) , 

NHZ 

Pro(4NHCO(CH 2 ) 2 CHC0 2 H) , Pro( 4NHCO( CH 2 ) 2 C0 2 H) , 
NH 2 

Pro(4NHCOCO z H), Pro(4QTs), Pro(4SMe), Pro(40Me), 



j — Thr-NH 2 j— O 

Ser(Bzl), Lys(Ci-Z), Asp , Asp , 

p-Gly-NH 2 Boc»PAla— | 
Asp , SerfBi^), Orn(Z), Lys, 

Boc-Gly— | Boc-Thr— j 

Lys, Orn, 
Pro ( 4NHCOCH ( CH 2 ) 2 C0 2 Bzl , Ac-Thr— | 

NHZ Orn, 
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H- 3 Ala— | H-Gly-j 

Lys , Lys , Pro ( 40CH 2 C0 2 H ) , 

Pro(4NHCOCH(CH 2 ) 2 C0 2 H) , Pro(4NHMs), 
NH 2 

Pro(4NHCO(CH 2 ) 2 NEt 2 ) , Pro( 40CH 2 C0 2 Et ) or 

p-CO(CH 2 ) 2 C0 2 H 

Orn ; and 



Y is bond, methylene, ethylene, trimethylene, or vinylene. 

6. A compound of claim 5, wherein 
R 1 is indazolyl or imidazolyl, 

R 2 is hydrogen, 

R 3 is hydrogen or hydroxy, 

R 4 is methyl, 

R s is benzyl, and 

Y is bond. 

7. A compound of claim 6, which is selected from the group consisting of : 



Me 

-j! CO- ( 2S, 4R) -Pro( 40H) -Tyr-N 

» ^ Bzl 



, and 




*7 

H 



-CO- ( 2R, 4R ) -Tpr { O ) -Phe-N 



Me 



Bzl 



8. A process for preparing a compound of the formula : 
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Wherein Ft 1 is lower alkyl, aryl, arylamino, pyridyi, pyrrolyl, pyrazolopyridyl, quinolyl, or a group of 
formula : 

wherein the symbol of a line and dotted line is a single bond or a double bond, 
X is CH or N, and 
Z is 0. S or NH, 

each of which may have suitable substituent(s); 
R 2 is hydrogen or tower alkyl; 
R 3 is hydrogen or hydroxy; 

R* is lower alkyl which may have suitable substituent(s), and 
R 5 is ar(lower)alkyl which may have suitable substituent(s) or pyridyl(lower)alkyl, or 
R 4 and R 5 are linked together to form benzene-condensed lower alkylene; 
A is an amino acid residue excepting D-Trp ( which may have suitable substituent(s); and 
Y is bond, lower alkylene or lower aikenylene, 
or a pharmaceutically acceptable salt thereof, which comprises 
(1) reacting a compound of the formula : 



25 



30 




wherein R 2 , R 3 , R*. R s and A are each as defined above, 
or its reactive derivative at the amino group 
or a salt thereof, with a compound of the formula : 
R 1 - Y - COOH 

Wherein R 1 and Y are each as defined above, 
or its reactive derivative at the carboxy group 
or a saJt thereof, to give a compound of the formula: 



so 



55 




wherein R\ R 2 , R 3 , R*. R 5 , A and Y are each as defined above, 
or a saft thereof, or 
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(2) reacting a compound of the formula : 





— n^Y — CO — A — N — CH — CO — N C c 

3 R 



wherein R 2 , R 3 , R 4 , R 5 , A, X, Y and the symbol of a line and dotted line are each as defined above, 
or a sait thereof, with a compound of the formula : 
20 L - R| wherein Ra is lower alkyl which may have suitable substituent(s), and 
L is an acid residue, 
to give a compound of the formula : 



25 



30 



35 




wherein R 2 , R 3 , R*. R 5 , R^ , A, X. Y and the symbol of a line and dotted line are each as defined above, 
or a salt thereof, or 

(3) subjecting a compound of the formula : 



45 



50 



55 
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wherein R 2 , R 3 , R 4 , R 5 , A,X,Y and the symbol of a Hne and dotted line are each as defined above, and 
Hi is protected carboxy(lower)alkyl, 

or a salt thereof, to elimination reaction of the carboxy protective group, to give a compound of the formula : 




wherein R 2 , R 3 , R\ R 5 , A, X, Y and the symbol of a line and dotted line are each as defined above, and 
Rc is carboxy(lower)alkyl, 
or a salt thereof, or 

(4) subjecting a compound of the formula : 
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wherein R ? , R 3 , R 4 , R 5 , A, X, Y, R^ and the symbol of a line and dotted line are each as defined above, 

or its reactive derivative at the carboxy group or a salt thereof, to amidation reaction, to give a compound of 

the formula : 



70 



15 




20 

wherein R 2 , R 3 , R 4 , R s , A, X, Y and the symbol of a line and dotted line are each as defined above, and 
R§ is carbamoyl(lower)alkyl which may have suitable substrtuent(s). 
or a salt thereof, or 

(5) subjecting a compound of the formula : 



30 




R 4 

R 1 — Y — CO — A — N — CB — CO — N ^ c 



wherein R\ R 2 , R 3 ,R 4 ,R 5 and Y are each as defined above, and 
40 A a is an amino acid residue containing a thio, 

or a salt thereof, to oxidation reaction, to give a compound of the formula : 



45 



50 



55 




R — Y — CO — A, — N — CH — CO — N ^ 



wherein R 1 , R 2 , R 3 , R 4 , R 5 and Y are each as defined above, and 
A b is an amino acid residue containing a suHinyl or sulfonyi, 
or a salt thereof, or 



108 



EP 0 394 989 A2 



(6) subjecting a compound of the formula : 

R 3 

R CH-. 

1 II 
• R — Y — CO— A — N — CH — CO — N 



wherein R\ R 2 , R 3 , R 4 , R 5 and Y are each as defined above, and 

Ac is an amino acid residue containing an amino, a hydroxy and/or a carboxy, 

or its reactive derivative at the amino, hydroxy and/or carboxy group or a salt thereof, to introduction of the 
amino, hydroxy and/or carboxy protective group, to give a compound of the formula : 



25 



30 




wherein R 1 , R 2 , R 3 , R*, R s , and Y are each as defined above, and 

^ is an amino acid residue containing a protected amino, a protected hydroxy and/or a protected carboxy, 
or a salt thereof, or 

(7) reacting a compound of the formula : 



40 



45 



50 



55 




1 

R — Y — CO — A — N — CH — CO — N c 

R 



wherein R\ R 2 , R 3 , R 4 , R 5 and Y are each as defined above, and 

Ae is an amino acid residue containing sutfonyloxy which has a suitable substituent, 

or a salt thereof, with a compound of the formula : 

MaN 3 

wherein M a is an alkaline metal, 
to give a compound of the formula : 
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R 4 

R 1 — Y — CO — A, — N — CH — CO — N ' ~ 
r R 



wherein R\ R 2 , R 3 . R*. R 5 and Y are each as defined above, and 
A| is an amino acid residue containing an azide, 

or a salt thereof, and continuously subjecting it to hydrogenation, to give a compound of the formula : 




wherein R\ R 2 , R 3 , R*. R 5 and Y are each as defined above, and 
Ag is an amino acid residue containing an amino, 
or a salt thereof, or 

(8) subjecting a compound of the formula : 




wherein R\ R 2 , R 3 , R 4 , R 5 , Y and are each as defined above, 

or a salt thereof, to elimination reaction of the amino, hydroxy and/or carboxy protective group, to give 
compound of the formula : 
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wherein R\ R 2 , R 3 , R\ R 5 , Y and Ac are each as defined above. 
75 or a salt thereof, or 

(9) reacting a compound of the formula : 




wherein R\ R 2 , R 3 , R 4 , R 5 and Y are each as defined above, and 
A h is an amino acid residue containing a protected hydroxy, 
or a salt thereof, with a compound of the formula : 
M b SR 9 

wherein R 9 is lower alky I, and 

M b is an alkaline metal, 

to. give a compound of the formula : 



40 



45 




wherein R\ R 2 , R 3 , R\ R 5 , and Y are each as defined above, and 
Aj is an amino acid residue containing lower alkylthio, 
or a sart thereof, or 

(10) subjecting a compound of the formula : 
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wherein R 2 , R 3 , R\ R 5 . A, X, Y and the symbol of a line and dotted line are each as defined above, and 
R| is amino protective group, 

or a salt thereof, to elimination reaction of the amino protective group, to give a compound of the formula : 




wherein R 2 , R 3 t R A , R 5 , A, X, Y and the symbol of a line and dotted line are each as defined above, 
or a salt thereof, or 

(1 1 ) subjecting a compound of the formula : 



R 1 — Y — CO — A — N CH- 




wherein R\ R 2 , R 3 , R 5 , A and Y are each as defined above, and 
Ra is protected hydroxy(lower)alkyl, 

or a salt thereof, to elimination reaction of the hydroxy protective group, to give a compound of the formula 



112 



EP 0 394 989 A2 



R 2 CH 
I I 





-Y — CO — A — N — CH — CO — N 




wherein R\ R 2 , R 3 , R 5 , A and Y are each as defined above, and 
Rj is hydroxyOower^lkyl, 
or a salt thereof. 

9. A pharmaceutical composition which comprises a compound of claim 1 and a pharmaceutical ly 
acceptable carrier or excipient 

10. A process for preparing a pharmaceutical composition which comprises admixing a compound of 
claim 1 with a pharmaceutical^ acceptable carrier or excipient. 

11. A compound of claim 1 for use as a medicament 

12. A compound of claim 1 for use as a tachykinin antagonist. 

13. A compound of claim 1 for use as a substance P antagonist. 

14. A use of a compound of claim 1 for manufacturing a medicament for treating tachykinin mediated 
diseases. 

15. A method for treating tachykinin mediated diseases which comprises administering a compound of 
claim 1 to human or animals. 
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